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NEW PRODUCT 



Fresh Air 




Surround your body or your work place with 
ion-controlled fresh air in America's first 
bipolar electrostatic home precipitator. 



There's a danger. And this invisible menace 
will affect nearly everybody reading this ad. 

The danger is pollution - but not the ordinary 
kind. In fact, ten years ago, we didn't have this 
new kind of pollution. Let us explain. 

Ten years ago, cars didn't have catalytic 
converters. Today, these catalytic converters 
"grind up" the car exhaust into particles so 
small they form micron soot, and micron soot 
is so fine, it can be easily absorbed into your 
lungs. Even the EPA has stated, "Because it is 
so fine, such soot particles stay longer and 
cause more damage in the respiratory tract." 

Ten years ago, homes were able to 
"breathe" or exchange air between the out- 
doors and indoors four or five times a day. 
Today, with our well-insulated energy-consci- 
ous buildings our homes literally create and 
trap pollution that we breathe unwittingly, 

OTHER PROBLEMS 

There are other problems too. Add the daily 
soot, dust, smoke and other impurities in the 
air and you've created pollution problems 
even worse than they were ten years ago -so 
bad in fact that environmental groups are 
especially concerned over this new "time 
bomb" lurking in our environment. 

But American ingenuity hasn't been sitting 
still. A rash of small devices containing char- 
coal filters with fans and selling for around $30 
have literally flooded the market. The problem 
is that these devices only remove particles 5 
microns or larger. Today's micron soot is one 
micron or smaller. Cigarette smoke for exam- 
ple is 2 to 3 microns or smaller. 

70,000 UNITS SOLD 

In 1978, JS&A introduced the negative ion 
generator in a national advertising campaign 
and sold over 70,000 units. It was a device that 
cleaned the air by electrostatically removing 
particles even smaller than one micron. Hos- 
pital burn centers soon began using com- 
mercial versions of the negative ion generator. 

Removing sub micron particles from the air 
was very important, but there was also a sur- 
prising second benefit. The unit added neg- 
atively charged ions to the air. 

We've all felt the effects of negative ions 
after a thunderstorm. When you take a deep 
breath, the air smells good and you feel good. 

The opposite is true of positive ions which 



The unit measures only 2"x 4 " x 7" and its 
black appearance will fit into most decor. 

can be found in polluted environments, air 
conditioned office buildings and in automo- 
biles. Many scientists believe that positive 
ions make you feel moody, depressed, irrita- 
ble and restless. A negative ion generator 
cancels out the positive ions and fills the air 
with negative ions. 

AN EXPERIMENT 

When you blow smoke into an inverted glass 
bowl and put it over an ion generator, the 
smoke immediately vanishes. Or if you place 
the ion generator in an odor-filled room, the 
room soon smells fresh. 

It was these experiments that really con- 
vinced the public that the JS&A ion generator 
was a valuable new home appliance. Soon the 
market was flooded with competitive ion gen- 
erators. Many were not as efficient as JS&A's 
first model. Some emitted very few ions and 
one actually emitted dangerous levels of 
ozone. JS&A conducted independent labor- 
atory tests and publicized the results which 
showed that JS&A's unit was indeed the best. 




You can easily remove and wash or simply 
replace the ion filter after it collects the soot. 
Extra fitters are only $1.00 each and should be 
replaced or washed once every two months. 

That's the history. But like any new tech- 
nology, there's sure to be improvements. The 
first ion generator produced negatively 
charged ions which attached themselves to 
the pollutants and then fell to the ground. You 
ended up with clean, fresh air but also dirty 
rugs and walls. 

In winter, the units created electrostatic 
discharges which can be uncomfortable when 
touching a door knob or someone else. 

CONTROLLED ION ENVIRONMENT 

So American scientists created an ion 
generator using a bipolar emitter which emits a 
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balanced amount of negative ions to create a 
controlled ion environment. One emitter 
produces negative ions and the other controls 
and shapes those ions to create an ion bubble. 

The end result is a unit which leaves just the 
right amount of negative ions in a large room, 
attracts the pollution particles and deposits 
them on a washable collector plate while keep- 
ing your floors and walls free of dirt. You're 
actually placed in a fresh air bubble while you 
work, sleep or relax and with no uncomfortable 
electrostatic charge. 

I urge you to try the JS&A ion generator in 
your home or office for 30 days. Put one on 
your desk or in any smoke-filled room. Notice 
the refreshing difference in your work environ- 
ment. Take it home and plug it in next to your 
bed. Chances are, you'll want to buy another 
one before our 30-day trial period ends. 

SATISFACTION GUARANTEED 

But if you are not pleased with your unit for 
any reason whatsoever, please return it within 
30 days and we'll send you a prompt and 
courteous refund including your $4.00 post- 
age and handling. JS&A is America's premiere 
electronics company-a substantial organi- 
zation that guarantees your satisfaction. 

To order, send your check for $89.95 plus 
$4,00 postage and handling (Illinois residents 
please add 6% sales tax) or credit card buyers 
may call our toll-free service line below. 

We'll send you the JS&A ion generator 
complete with instructions and a 90-day limit- 
ed warranty. Then plug it in and leave it run all 
day and night. The cost to run the unit is only a 
few cents perday. 

The era of the ion generator as a standard 
household appliance is here. Order the 
newest and best unit available at no obligation, 
today. 
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BUILD THIS 45 HI-FI ANALOG REVERB SYSTEM 

Part 2. Finishing up this audio-enhancement device that adds 
ambience to your listening room. Carl Sawtell 



48 SATELLITE TV ANTENNA 

Part 3. How to install and aim the 8-Ball spherical TVRO 
antenna. H.D. McCullough 



TECHNOLOGY 4 video electronics 

Tomorrow's news and products in this quickly changing 

industry. David Lachenbruch 
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The latest happenings in communications technology 
Gary Arlen 
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Seven-segment LED's are for more than numbers. 
Earl "Doc" Savage, K4SDS 
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An RF preamp for frequency counters. 
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An introduction to computer applications. Les Spindle 
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Recent developments in flat-screen display technology will 
soon put a thin portable TV in your pocket. Danny Goodman 
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Using sweep alignment-generators. Jack Darr 
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R-E's Service Editor solves technicians' problems. 

AUDIO 90 DYNAMIC NOISE REDUCTION 

How noise in non-encoded recorded material can be 
reduced. Len Feldman 



ON THE COVER 

Flat-screen displays to make 
truly-portable, or "skinny" large- 
screen, TV's have been long 
awaited. Now, not one. but two, 
totally different means for achiev- 
ing that goal have been demon- 
strated in working prototypes. 
The story of how those displays 
function starts on page 39. 




SPECIAL COMPUTER SECTION explains what 
to look for In setting up a system for home or 
business use. The section begins on page 51. 




MANY FINE RECORDINGS have been made 
without using noise-reduction techniques. A 
dynamic noise-reduction system can improve 
their sound. Find out how the process works 
starting on page 90. 

Due to lack of space in this issue. Part 3 of the 
Programma-2 RF generator project will appear 
next month. We apologize for any inconvenience 
that may cause. 
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DAVID LACHENBRUCH 
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VCR SALES 
ZOOM 



No matter what happens to videodiscs, home videcassette recorders now appear to be 
firmly entrenched as a major consumer electronic product. Japan's exports of VCR's 
now are greater than her color TV exports in dollar volume, and U.S. sales this year 
could reach 1,500,000. nearly double the volume of last year. Eleven Japanese VCR 
manufacturers produced 4.400,000 VCR's last year, and it's estimated that 8,400,000 will 
be made this year, perhaps 12,000.000 in 1982. In the U.S., new brand names are joining 
the VCR parade — including Fisher. Kenwood, Sansui, Canon and Grundig (the last with 
the first NTSC version of Europe's Video 2000 format). 



LOOKING AT 
VIDEODISCS 



As the dust begins to settle, it's becoming increasingly obvious that the two different 
videodisc systems currently on the market — LaserVision (LV) and RCA's Capacitance 
Electronic Disc (CED) — aren't directly competitive, and the question "Which will win?" 
may not be appropriate. Returns aren't yet in on the more important question of whether 
either or both systems will survive. 

The LV optical system, with piayers currently being marketed by Pioneer and Magna- 
vox, is an extremely sophisticated technological triumph which is at its best in the 
utilization of special interactive discs, such as the "First National Kidisc." So far, 
greatest successes in selling this system have been achieved by video dealers and 
technically proficient audio retailers. Its buyers have been largely those interested in 
advanced technology, plus firms and institutions seeking to harness the system's 
significant applications to teaching and training. Research has shown that a substantial 
majority of consumers who buy LV players already own videocassette recorders. 

The CED system, on the other hand, hasn't exactly been a dream -come-true for video 
dealers, many of whom are using it to attract customers, and then selling them "up" to 
VCR's. Who has been successful with CED? Well, chains such as J. C. Penney, for 
example. And the successes have come largely in areas without cable TV, or without 
access to a multiplicity of TV channels— and to people who don't own VCR's. 
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Did you ever wonder what the various "step-up" features really add to the cost of a 
television set? Well, apparently so did the International Trade Commission, which 
surveyed a cross-section of dealers. In color, it found that a single-knob 12-20-channel 
electronic tuner increased the wholesale price (the price the dealer pays to the man- 
ufacturer) $15-$20 over that of a mechanically tuned set. Pushbutton tuning (12-20 
channels) was a $20-$33 step-up, and a single-knob 82-channel tuner cost $25-$40 
more than a mechanical tuner. Random-access keypad tuning added $40-$60. Remote 
control with 12-20-channel scan (sequential) tuning commanded a $50-$65 premium. 
82-channel scanning cost $60-$70 and keypad tuning brought in an additional $80- 
$100. Automatic color circuitry increased the wholesale price $5-$20; the combination 
of automatic color and a room-light sensor cost $15-$20, and VIR added $10-$20. In both 
color and monochrome, woodgrain finish cost $5-$10 more than a plain cabinet, and an 
AC-DC monochrome set cost $2-$6 more than AC-only. R-E 



We gave 

solderless breadboarding 

a new name. 



Proto-Board ; " j breadboards, by 

Global Specialties, The leading name in 
solderless breadboarding 

You find them wherever electron- 
ics is important. From labs to production 
lines to classrooms to home workshop 
benches, Their name, synonymous with 
solderless breadboarding. And for 
good reason. 

Proto-Board breadboards intro- 
duced engineers, technicians 
and hobbyists to a new way 



of designing and building electronic 
circuits: as fast as they can think. 
Testing, modifying and expanding as 
quickly as new thoughts occur. 
Saving precious time and money by 
freeing creativity from manual labor. 
Global Proto-Board 
products are arrays of 
solderless sockets and 
bus strips that 
emulate PC 
board layouts 



while permitting instant insertion 
and removal of components from the 
largest DIP to the smallest discretes. 
With a rugged construction built to pro- 
vide positive connections and withstand 
day-in, day-out professional use— even 
as test fixtures. And mounted on sturdy 
metal backplanes, for extended high- 
frequency use and extra durability. 

Their value and versatility are why 
so many professionals and hobbyists 
are "Proto-Board"-ing, And why you 
should be. too. 




Available wilh precision, fixed 
and variable regulated power 
supplies, or m unpowered versions. 
Proto-Board breadboards come 
in a variety of sizes and config- 
urations, 10 meel virtually any 
circuit design challenge 
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WHAT'S NEWS 



Fire alarm for the deaf 
uses vibrator pager unit 

Wtnthrop College, of Rock 
Hill. SC has won a $5,000 award 
for innovative cost reduction 
with a design for a fire alarm for 
the deaf or the hard-of-hearing. 
The prize was won in a field of 
160 entrants in a competition 
open to the nation's 3,100 in- 
stitutions of higher education. 

The fire-alarm system for the 
hard-of-hearing that is most 
commonly used by institutions 
uses flashing signal lights. The 
Winthrop system uses individual 
paging devices, which hard-of- 
hearing students, faculty mem- 
bers and staff members wear 
when they are on the college 
grounds. Radio-operated like 
the beeping pagers worn by 
doctors and other professionals, 
they vibrate for 30 seconds 
when any fire alarm on the 
campus sounds. 

No new technology was re- 
quired for the vibrator-alarm, 
says Winthrop's construction 
engineer Steve Warren. "We 
didn't invent anything— all the 
components were standard 
communications equipment." 

Winthrop would have spent at 
least $147,000 for a flashing- 
light system. More than 1,500 
lights would have been needed 
to cover the college's 31 build- 
ings satisfactorily. The cost of 
the vibrator-pager system will 



be about $7,000. 

The $5,000 was a third-place 
award in the Cost-Reduction In- 
centive Awards Program com- 
petition sponsored by the Na- 
tional Association of College 
and University Business Officers 
and the U.S. Steel Foundation. 
The first prize was given for a 
new technique for repairing 
shower stalls in residence halls, 
and the second for a chemical 
waste exchange and filtration 
system. 

Florida tightens up on 
police-radar methods 

Removing automatic locking 
devices on police-radar units is 
the most important recom- 
mendation of a five-man com- 
mission set up by the Florida 
legislature in 1980, to develop 
standards for police radar. 

Locking units allow a police 
officer to set his radar at a criti- 
cal speed while he concentrates 
on other duties. When a vehicle 
exceeding that speed ap- 
proaches, an alarm sounds. The 
officer must then determine 
which of the oncoming vehicles 
has reflected the signal. Re- 
moving the automatic lock com- 
pels the officer to identify a 
suspected speeder visually, 
rather than guessing at which 
car triggered the signal. 

The Florida radar commission 
further recommends reducing 
the radar-beam width to 12 




THE RADIO VIBRATOR-PAGER that signals fire danger to hard-of-hearing or 
deaf persons on the Wtnthrop campus. 



degrees. Since identifying the 
target is possibly the trickiest 
problem in police-radar use, re- 
ducing the area from which the 
radar can pick up signals re- 
duces the number of cars that 
can reflect a signal to it, and 
thus the probability of error. 

Electromagnetic interference 
from a number of radio or elec- 
trical devices has been found to 
cause erroneous radar readings. 
To reduce interference, Florida 
will convert all its radar to the 
higher-frequency K-band. 

At the time of- writing, the new 
standards required approval 
from the Florida Department of 
Highway Safety and from Gov- 
ernor Bob Graham, which was 
expected without delay. Once in 
action, Florida's new standards 
will not only surpass those now 
in process at the federal level, 
but will probably set the ground- 
work for police-radar regula- 
tions enacted by other states in 
the near future. 

Videodisc-based memories 
for future computers 

Describing use in mini and 
super-mini computer systems 
as the "best defined" non-con- 
sumer application for videodisc, 
a British research organization 
predicts that some 3,000 video- 
disc units will be tied into mini- 
computer systems in Europe by 
1983; by the end of the '80's, 
videodisc memories will be 
found in more than 10% of all 
minicomputer installations. 

These predictions appear in a 
242-page analysis by Frost & 
Sullivan, a London-based mar- 
ket research firm. Ultimately, F 
& S believes, an eraseable/writ- 
able disc will become available, 
with units having various per- 
formance capabilities for both 
record and playback. Those 
may include multiple-disc packs 
and juke-box type units with ex- 
tended play capabilities, 

"Optical memory is not ex- 
pected to undermine the mag- 
netic disc market," according to 
F & S, but rather will "partially 
replace" magnetic tape. "As 
much as 40% of the information 
stored on magnetic tape need 
never be erased, and could 
equally as well be stored on 
optical disc. Moreover, the disc 
has a ten-to-one advantage in 



storage density," the repor 
notes. 

Model contract clause 
would limit cable TV 

The National Alliance of Tele 
vision and Electronic Service 
Associates (NATESA) warns in t 
recent release that the cominc 
of the satellite/earth statior 
concept is broadcasting wil 
make great changes in hom« 
TV. It could eliminate networt 
broadcasting as we now know 
it, and could have powerfu 
effects on the production, dis 
tribution, and retailing, as wel 
as the servicing of receivers. 

Assumptions that cable satel 
lite earth-station systems wil 
confine themselves to providing 
cable terminations and program; 
and not go into sales and ser 
vicing, are time bombs in fran 
chises, says NATESA. It reprints 
what it calls a "model cable-TV 
franchise clause." that is usee 
in a contract in Pinellas County 
FL: 

"The Company, any and all o 
its officers, agents and em 
ployees are specifically prohibited 
directly or indirectly, from en 
gaging in the sale, repair, ser 
vice or leasing of television re 
ceivers, or television or radii 
parts except such parts an< 
accessories required for cabli 
connection, such as converter: 
and connection plugs am 
accessories, individually or witi 

any person, anywhere in 

whether for a fee or charge o 
not and whether in the per 
formance of duties of Compan- 
or otherwise, including fee 
commission, or benefit fron 
any other person, firm or cor 
poration. Company, any and a 
of its officers, agents, and em 
ployees shall not indicate am 
shall not recommend in an 
manner a specific brand of re 
ceiver or sales and/or servici 
company, other than the trans 
ponder supplied by Company.' 

Compact disc digital 
audio in '82 

At a recent demonstration c 
the new Sony-Philips Compa< 
Disc (CD) Digital Audio Syster 
in New York City, Akio Morit; 
co-founder of Sony, and Fran 
Randall, vice chairman of Nort 
continued on page 8 



ntroducing incredible tuning accuracy at an incredibly 
iffordable price; The Command Series RF-3100 

11 -band AM / FM / S W receiver * No . 

rther shortwave receiver brings in 
J LL quartz synthesized tuning and 
■ll-band digital readout for as low a 
rice. ■ The tuner tracks and "locks" 
nto your signal, and the 5-digtt dis- 
play shows exactly what frequency 
rou're on. 

There are other ways the RF-3100 
x>mmands the airways: It can travel 
he full length of the shortwave band 
that's 1.6 to 30 MHz). It eliminates interference when 
stations overlap by narrowing the broadcast band. 
It improves reception in strong signal areas with RF 
Gain Control. And the RF-3100 catches Morse 



communications accurately with BFO Pitch Control. 

Want to bring in your favorite programs without lifting 
_^_^^_ a finger? Then consider the Panasonic 
_^^^J RF-6300 8-band AM, FM. SW receiver 
(1 .6 to 30 MHz) has microcomputerized 
preset pushbutton tuning, for program- 
ming 12 different broadcasts, or the 
same broadcast 12 days in a row. Auto- 
matically. It even has a quartz alarm 
clock that turns the radio on and off to 
play your favorite broadcasts. 

The Command Series RF-3100 and 
RF-6300. Two more ways to roam the 
globe at the speed of sound. Only from Panasonic. 

Shortwave reception will vary with antenna, weather conditions, operators 
geographic location and other laclors An outside antenna may be required for 
maximum shortwave reception 
■ Based on a comparison ot suggested retail prices. 
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This Panasonic Command Series 

shortwave receiver brings the state of the art 

closer to the state of your pocketbook. 
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Panasonic 



With PLL Quartz Synthesized Tuning and Digital Frequency Readout. 
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Panasonic 

just slightly ahead of our time. 



WHAT'S NEWS 



continued from page 6 



American Philips, jointly an- 
nounced that they expected the 
CD sound-reproduction system 
would reach the market in the 
fall of 1982. 

Last April, after studying the 
three leading systems, the Digital 
Audio Disc Standardization 
Conference recommended the 
CD format as the standard for 
aduio disc recording and re- 
production. 

In the Phitips-Sony system, 
the sound from the microphone 
is sampled thousands of times a 
second, and the samples con- 
verted into binary 16-bit words 
by pulse-code modulation 
(PCM). Each word expresses 
the exact volume levei of the 
sound at the instant of sampling. 
Those signals are recorded on 
the disc in the form of pits and 
flat places, representing binary 
"zeros" and "ones". 

They are read in the player by 
a laser beam several times 
thinner than a human hair, at 
the rate of 4.3 million bits per 
second. A converter in the player 
itself changes the signals into 
analog form, for input into any 
conventional hi-fi system. 

The disc is only 12 centimeters 
(4.7 in.) in diameter. It is made 
of metallized plastic, with a 
transparent plastic coating over 
the recording. This protects it 
from dust, scratches, accidents, 
and rough handling. The disc 
rotates counter-clockwise, and 
plays from the inside out. It 
maintains a constant velocity 



over its 2V2 miles of track, vary- 
ing from 500 rpm at the inside to 
200 rpm at the outside of the 
disc. Tracking, rotation speeds, 
and decoding are all governed 
by information on the disc itself. 
That reduces wow and flutter to 
a point where they cannot be 
measured. 

Right and left sound channels 
are encoded as separate infor- 
mation that cannot be mixed on 
the disc. Thus channel separa- 
tion is 90 dB, as compared to a 
top of 35 dB for very good con- 
ventional equipment. The sig- 
nal-to-noise ratio is also about 
90 dB, considerably greater 
than in conventional audio 
equipment. The 90-dB dynamic 
range compares with 55 dB on 
the best long-playing records. 
Frequency response is flat from 
20 to 20,000 Hz. 

Each one-hour recording is 
made up of six billion bits. 
About 25% of them are used for 
audio: the rest contain control. 
error-checking, and other in- 
formation. The storage capacity 
of a disc is over eight billion 
bits. That offers interesting pos- 
sibilities to hi-fi designers. Al- 
ready plans are under way to 
indicate number, length, titles, 
and even texts of songs with 
luminescent displays or TV 
monitors. 

Inventor-scientist Busignies 
dies unexpectedly in France 

Henri Busignies, chief scien- 
tist emeritus of the International 




THE COMPACT DIGITAL DISC, as compared to a 12-lnch L.P. Actual diameter 
of the disc is 4.7 inches (12 cm). Shown In the right foreground Is the Philips 
player and in the left foreground is Sony's new player. 



Telephone and Telegraph Co. 
(ITT) died June 19 of a heart at- 
tack, in Antibes on the French 
Riviera. He was 76 years old, 
and had been connected with 
ITT since 1928, when he joined 
the ITT laboratory in Paris. 
During World War II he came to 
the United States, with plans of 
a partly developed invention 
that did much to end the German 
submarine menace. 

Busignies first became inter- 
ested in radio at age 14. in 1919 
He obtained a degree in elec- 
trical engineering in 1926. 
During his senior year he ob- 
tained a patent for a radiocom- 
pass, and spent much of his 
later life in work on electronic 
navigation systems. 

His high-frequency direction 
finder (HFDF, or "Huff-Duff") 
was one of the important inven- 
tions of World War II. German 
submarines were sweeping the 
seas of Allied shipping. To avoid 
detection, they recorded neces- 
sary communications with their 
base, surfaced momentarily and 
transmitted the compressed 
recordings in the form of high- 
speed "squirts," in which a whole 
message would be sent in less 
than a second. Existing direc- 
tion finders could not detect 
such short transmissions. 
Busignies' "Huff-Duff" located 
the transmissions within micro- 
seconds after they started, and 
the Allies practically wiped out 
the German submarine fleet. 

Work on the "Huff-Duff" was 
in progress when the Germans 
occupied Paris, and Busignies. 
with his plans and design data, 
was smuggled out of the coun- 
try and to the United States, 
where he lived ever since. He 
became the leader in electronic 
navigation development, and 
was involved in such systems as 
VOR-DME (VHF Omnidirectional 
Range-Distance Measuring 
Equipment), TACAN (TACtical 
Air Navigation) and VORTAC, a 
system using co-located VOR 
and TACAN. These systems 
were described in Radio-Elec- 
tronics (February, 1951 and 
November, 1956) with the help 
of material supplied by ITT. 

Dr. Busignies was the re- 
cipient of numerous interna- 
tional honors, including honor- 
ary degrees from the Newark 
College of Engineering and the 



Polytechnic Institute of Ne 
York; the Pioneer Award of tf 
Aeronautical and Navigation 
group of the IEEE; the IEEE 
David Sarnoff Award, and tr 
Medal of the Industrial Researc 
Institute. He was a Fellow of tr 
IEEE and the Radio Club i 
America, and in 1971 receive 
the Radio Club's highest hone 
the Armstrong Medal. 

New rear-projection TV 
works in bright light 

A 50-inch Sylvania rear projec 
tion television system with irr 
proved image contrast in brigf 
light has been introduced b 
North American Philips Cor 
sumer Electronics Corp, If use 
the industry's first optical pre 
jection screeen based on th 
black matrix technology that i 
found in Sylvania Supersets. 




THE 50-INCH SYLVANIA SUPE 
SCREEN television system uses 
black matrix screen, which offe 
sharply improved contrast und 
bright I'ghting conditions. 

The self-contained rear-sere 
projection system has thr 
color-projection tubes, usi 
new rare-earth phosphors, T 
black-matrix striping in t 
screen rejects ambient lig 
providing a high-contrast p 
ture at high light levels. A i 
degree viewing range — dout 
that of conventional projecti 
models — permits viewing fre 
either side. 

The system also features 
comb filter, infrared remc 
control, and favorite-stati 
scan, which permits the viev, 
to scan quickly through the 
channels programmed into t 
set. A microcomputer tuni 
system fine-tunes each chanr 
and the receiver is cable-reai 
P 



Synthesized 

Hand-Held 

Scanner! 

Chances are the police, fire and weather 
emergencies you'll read about in tomor- 
row's paper are coming through on a 
scanner right now. Ail scanners sold by 
Communications Electronics bring the 
real live excitement of action news into 
your home or car. With your scanner, you 
can monitor the exciting two-way radio 
conversations of police and fire depart- 
ments, intelligence agencies, mobiletele- 
phones, energy/oil exploration crews, 
drug enforcement agencies and more. 

Some scanners can even monitor aircraft 
transmissions! You can actually hear the 
news before it's news. If you do not own a 
scanner for yourself, now's the time to buy 
your new scanner from Communications 
Electronics, Choose the scannerthat's right 
for you, then call our toll-free number to 
place your order with your Visa or Master 
Charge card. 

We give you excellent service because CE 
distributes more scanners worldwide than 
anyone else. Our warehouse facilities are 
equipped to process thousands of scanner 
orders every week. We also export scanners 
to over 300 countries and military instal- 
lations. Almost all items are in stock for 
quick shipment, so if you're a person who 
prefers fact to fantasy and who needs to 
know what's really happening around you, 
order your scanner today from CE! 

NEW! Bearcatl350 

The Ultimate Synthesized Scanner! 

Allow 30-120 days for delivery after receipt of 
order due to the high demand for this product. 
List price S599.95/CE price S41 9.00 
7- Band, 50 Channel • Alpha-Numeric • Na- 
crystal scanner • AM Aircraft and Public 
Service bands. • Priority Channel * AC/ DC 
Bands: 30-50. tt 3-1 36 AM, 144-174,421-512 MHz. 
The new Bearcat 350 introduces an incredible 
breakthrough in synthesized scanning: Alpha- 
Numeric Display. Push a button— and the Vacuum 
Fluorescent Display switches from "numeric" to 
word descriptions of what's being monitored. 50 
channels in 5 banks. Plus, AutoS Manual Search. 
Search Direction, Limit & Count. Direct Channel 
Access. Selective Scan Delay. Dual Scan Speeds. 
Au to matic Lockout. Auto mat i c Squel ch. No n-Vo I all le 
Memory. Reserve your Bearcat 350 today! 

Bearcat® 300 

List price J549.95/CE price $349.00 
7-Bantt, 50 Channel • Service Search • No- 
crystat scanner * AM Aircraft and Public 
Service bands. ■ Priority Channel * AC/ DC 

Bands: 32-50, 1 18-136 AM, 144-174,421-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public The Searcaf 300 uses a bright green fluo- 
rescent digital display, so it's ideal for mobile 
applications. The flearcaf 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys. Separate 
Band keys to p er m it lock- i n/ lock- out of a n y ba rid for 
more efficient service search. 



Bearcat® 250 

List price S429.95/CE price $279.00 
B-Band, SO Channel m Crystallass * Searches 
Stores • Recalls * Digital clock * AC/DC 
Priority Channel * Delay *> Count Feature 

Frequency range 32-50, 146-174, 420-512 MHz. 
The Bearcat 250 performs any scanning function you 
could possibly want. Wilh push button ease you can 
program up to 50 channels for automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear, A 
speciat search feature of the Bearcat 250 actually 
stores 64 frequencies and recalls them, one at a time h at 
your convenience. 

NEW! Bearcat® 20/20 

Allow 30-60 days for delivery after receipt of 
order due to the high demand for this product 
List price S449.95/CE price $289.00 
7-Band, 40 Channel * Crysiattcss * Searches 
AM Aircraft and Public Service bands • AC/DC 
Priority Channel * Direct Channel Access • Delay 
Frequency ran je 32-50, I1S-136AM, 144-174, 420-S12 MHz. 
The Bearcat 20/20 automatic scanning radio 
replaces t h e 8ea rca f 2 2 and m o n itors 40 f req u en- 
ciesfrom7 bands, in eluding aircraft. A two-posit ion 
switc h , 1 ocated o n t ft e f ront pan el , a I lows mon itori n g 
of 20 channels at a time. 

Bearcat® 21 OXL 

List price S349.95/CE price $229.00 

6-Band, 18 Channel t Crystalloss • AC/DC 

Frequency range: 32-50. 144-174, 421-512 MHz. 
The Bearcat 2 1 0XL scanning radio is the second gener- 
ation scanner that replaces the popular Bearcat 210 
and 211. It has almost twice the scanning capacity of 
the Bearcat 21 with 1 8 channels plus dual scanning 
speeds and a bright green fluorescent display. Auto- 
matic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and morel 

Bearcat® 160 

List price S299.95/CE price $189,00 
5'Band, 1B Channel * AC only • Priority 
Dual Scan Speeds • Direct Channel Access 

Frequency range: 32-50, 144-174, 440-512 MHz, 
Would you believe.., the Bearcat 160 is the least 
expensive Bearcat crystal I ess scanner. 

This scanner presents a new dimension in 
scanning form and function. Look at the smooth 
keyboard. Mo buttons to punch. No knobs to turn. 
Instead, finger-tip pads provide control of all scanning 
operations, including On/Qff s Volume and Squelch. Of 
course the Bearcat 160 incorporates other advanced 
Sea rcat features such as Priority, Direct Channel Access, 
Dual Scan Speeds, Lockout, Scan Delay and more. 

NEW! Bearcat® 100 

Tha fin t no-crystal programmable h an tthaid scanner. 
Allow 60-180 days for delivery after receipt of 
order due to the high demand for this product 

List price S449.95/CE price $299.00 
8- Band, 16 Channel * Liquid Crystal Display 
Search • Limit * Mold • Lockout # AC/DC 
Frequency range: 30-50. 138-174, 406-512 MHz. 
The world's first no-crystal handheld scanner has 
compressed into a 3" x 7" x Vk" case more scanning 
power than is found in many base or mobile scanners. 
The Bearcat 1O0 has a full 16 channels with frequency 
coverage that includes all public service bands (Low, 
High, UHF and "T" bands), the 2-Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. It has chrome- plated keys for Junctions 
that are user controlled, such as lockout, manual and 
automatic scan. Even search is provided, both manual 
and automatic. Wow.,.what a scanner! 

The Bearcaf 1 00 produces audio power output of 300 
milliwatts, is track-tuned and has selectivity of better 
than 50 dB down and sensitivity of 0.6 microvolts on 
VHFand 1.0 microvolts on UHF. Power consumption is 
kept extremely low by using a liquid crystal display and 
exclusive low power integrated circuits. 

Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/ AC adapter, six A A ni-cad 
batteries and flexible antenna. For earliest delivery 
from CE. reserve your Bearcat 1 00 today. 



Bearcat® 5 



Fanon Slimline 6-HLU 

List price S169.957CE price $109.00 
Low cost S-channelr 4~band scanner! 

The Fanon Slimline 6-HLU gives you six channels ol crystal 
con trolled excitement. Unique Automatic Peak Tuning Circuit 
adjusts the receiver front end for maximum sensitivity 
across the entire UHF band. Individual channel lockout 
switches. Frequency range 30-50, 146-T75 and 450-512 
MH2. Size 2^* xBVi x 1." Includes rubber ducky antenna. 
Order crystal certificates for each channel. Made in Japan. 

Fanon Slimline 6-HL 

List price S149 95/CE price $99.00 
e-CfrnnncI partormanca at 4-cbann*t cost' 

Frequency r^nge: 30-50, 14G-175 MHz 
If you don't need the UHF band, get this model and save 
money, Same high performance and features as the model 
HlU without the UHF band. Order crystal certificates for 
each channel Made in Japan. 

FANON SCANNER ACCESSORIES 

SCMA-6 Mobile Adapter/ Battery Charger S49 .00 

CH B-6 AC Adapter/Battery Charger S 1 5.00 

CAT-G Carrying case for Fanon w/Belt Clip , Si 5.00 

AUC-3 Au lo I i ght er ada pi er/ Battery Cha roe r . , $ 1 5.00 

PSK-6 Base F'ower Supply/Bracket for SCMA-6 .,.S20.00 

OTHER SCANNERS £ ACCESSORIES 

flegency^t M400 Scanner $259.00 

Regency* M1 00 Scanner. . .. ,. S199.00 

Regency R1040 Scanner S1 49.00 

SPSO AC Adapter , , S9.00 

SP51 Battery Charger S9.00 

SP5S Carrying Case for Bearcat 4-6 ThinScan" .. .51 200 

FB-E Frequency Directory lor Eastern U,S.A £1 2.00 

FB-W Frequ&ncy Directory for Western USA. £12.00 

FFD Federal Frequency Directory for U.S. A S1 2.00 

B-4 1 .2 V AAA NhCad's for ThinScan 1 " and Fanon . . . $9.00 

A-135cc Crystal certificate S3-0Q 

Add $3.00 shipping for all a cc&ssones ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 

If you want the utmost in performance from your 
scanner, itisessentiatthatyou use an external antenna 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna. Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk-lip mobile 
antenna. Order #A63 is a ¥* inch hole mount. Order 
#A64isa^inchsnap-inmount P and#A70isanaliband 
base station antenna. All antennas are $35.00 and 
$3.00 for U PS shipping in the continental United States. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any scanner, 
send or phone your order directly to our Scanner 
Distribution Center^ Be sure to calculate your price 
using the CE prices in this ad. Michigan residents 
please add 4% sales tax. Written purchase orders are 
accepted from approved government agencies and 
most well rated firms at a 10% surcharge for net 10 
billing. All sales are subject to availability. All sales on 
accessories are final. Prices, terms and specifications 
are subject to change without notice. Out of stock items 
will be placed on backorder automatically unless CE is 
i nst rue ted d i f f ere ntly. Most prod ucts t h at we set I h ave a 
manufacturer's warranty. Free copies of warranties on 
these products are available prior to purchase by 
writing to CE. International orders are invited with a 
S20.00 surcharge for special handling in addition to 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD'S please. Non-certified and foreign 
checks require bank clearance. Minimum order S3 5. 00. 
Mall orders to: Communications Electronicar 
Box 1002, Ann Arbor, Michigan 48 106 U.S.A. Add 
$7.00 per scanner or phone product for U.P.S. 
ground shipping and handling, or$1 4,00 for faster 
U.P.S. air shipping to some locations. If you have a 
Master Charge or Visa card, you may call anytime 
and place a credit card order. Order toll free in the 
U.S.A. Dial 800-521-4414. If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Dealer 
Inquiries invited. All order lines at Communi- 
cations Electronics" are staffed 24 hours. 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics!" 
t Bearcat is a federally registered trademark of Electra 
Company, a Division of Masco Corporation of Indiana. 
t Regency is a federally registered trademark of Regency 
Electronics Inc. 
Copyright "1981 Communications Electronics" 




NEW! Bearcat® 350 



List price S134.957CE price S94.00 

4'Band, 8 Crystal Channels • Lockout * AC only 

Frequency range: 33-50, 146-174. 450-508 MHz. 
The Bearca 1 5 is a va lu e- pac ked c rysta I sea n ne r b ui 1 1 f o r 
the scanning professional — at a price the first-time 
buyercan afford. Individual lockout switches. Order one 
crystal certificate for each channel. 

Bearcat® Four-Six ThinScan™ 

List price $1 89. 95/CE price S1 24.00 
Frequency range: 33-47, 152-164, 450-508 MHz. 
The incredible r Bearcat Four-Six Thin Scan" is like 
having an information center in your pocket. This four 
ba n d, 6 ch a n ne I cry sta i co nt rol led sea n ner has paten ted 
Track Tu n i ng on U H F. Sea n D e I ay a nd Ch a n nel Locko ut. 
Measures 2&x6Y* * 1!' Includes rubber ducky antenna. 
Order crystal certificate for each channel. Made in Japan. 

TEST ANY SCANNER 

Test any scanner purchased Irom Communications 
Electronics" for 31 days before you decide lo keep it. II for 

any reason you are no! completely satisfied, return it in 
original condition with all parts in 31 days, for a prompt 

refund (less shipping/ hand ling charges and rebate credits). 

CIRCLE AS ON FREE INFORMATION CARD 
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New Portable Digital 
Capacitance Meter 




MODEL 820 
Call For Our Price 
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THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 



54 WEST 45th STREET, NEW YORK, N.Y. 10036 
IN NEW YORK STATE 212-687-2224 



KEITH LEY 



Model 169 
BENCH/PORTABLE DMM 

• 3Yi Digit liquid crystal 

display 

• 0.25% basic accuracy 

• 26 Ranges 

$189.00 
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80MHz Counter with Period Function 

MODEL 1820 

• 5Hz to SOMHz reading guaranteed— 
100MHz typical 

• Period measurements from 5Hz 

lO 1 MHz. 

* Period average, auto and manual 
positions 

* One PPM resolution 

* Totalizes to 999999 plus overliow 

■ Elapsed time measurements from .01 
1o 9999.99 seconds plus overliow 

• Qne~megohm input resistance 
Call For Our Price * Bri 9 hl 43 hi « h LED feacJou,s 




New Low Distortion Function Generator 
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MODEL 3010 

■ Generates sine H square and triangle 
waveforms 

■ Variable amplitude and fixed TTL square- 
wave outputs 

* O.I Hz to 1MHz m Srx ranges 

* Push button range and function selection 

* Typical stne wave distortion under 0.5*Ui 
Irom 0.1Hz to 100kHz 

* Variable DC offset for engineering 
applications 

* VCO external input lor sweep-frequency 
tesls 



New Sweep/Function Generator 

MODEL 3020 



gfcpftfasio/u 
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• Four instruments in one 
package— sweep generator, func- 
tion generator, pulse generator. 
tone-burst generator 

• Covers Q.02Hz-2MHz 

• 1 000. 1 tuning range 

• Low- distortion high-accuracy 
outputs 

■ Three 'Step attenuator plus 
vernier control 

• Internal linear and log sweeps 

• Tone°tiurst output is front-panel or 
externally programmable 



V-151B 15 MHz Single Trace 
V-152B 15 MHz Dual Trace 
V-202 20 MHz Dual Trace 
V-301 30 MHz Single Trace 
V-302B 30 MHz Dua! Trace 
V-352 35 MHz Dual Trace 
V-S5QB 50 MHz Dual Trace, 

Dual Time Base 
V-105Q 100 MHz Dual Trace, 

Dual Time Base 



HITACHI 



Call For 

Special Intro 

Price Offer 




We carry a full line of multimeters, oscilloscopes, frequency counters, audio and 
RF generators, power supplies and accessories. 

Just call our Toll-Free number and one of our experts will answer all your 
questions about test equipment. 



THESE 1981 B&K OSCILLOSCOPES 

ARE IN STOCK AND AVAILABLE 

FOR IMMEDIATE DELIVERY 
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1479 A Dual-Trace 

1477 Dual-Trace 

1432 Dual-Trace 

1476 Dual-Trace 



30 MHz 

15 MHz 

15 MHz Portable 

10 MHz 



1466 Single-Trace 10 MHz 

1405 Single-Trace 5 MHz 
1420 Dual-Trace 15 MHz Portable 
CALL FOR OUR 
EARLY BIRD SPECIAL LOW PRICE 



PORTABLE 
OSCILLOSCOPES 

BATTERY OPERATED 



Non-U near Systems 



MS-15 




Call For Our Prices 



MS-215 



Single Trace 15MHz 

MS-230 




IFLUKEI DIGITAL MULTIMETERS 



Model 8022B: 

The Trou bles hooter 



$139 



* Six Functions 


• 3Vi-digii resofulion 


dc cartage 
ac voltage 


•0.25% basic dc accuracy 


dc current 
f ac current 
resistance 


* LCD display 

* Overload proteclion 


diode tesl 





Model 802 OB 
The Analyst 



Model S024A: 
The Investigator 




Dual Trace 15 MHz 



Dual Trace 30MHz 



• Seven functions 

dc voltage 
ac voltage 
dc current 
ac current 

resistance 
diode test 

conductance {1/R) 

• 3VV-digit resolution 

• D,1% basic dc accuracy 

* LCD dlsptay 

* Overload prelection 

* Two year parts 
and labor warranty 



* Nine functions 

dc voltage 
ac voltage 
dc currenl 
ac current 
resistance 
diode lest 
conductance (uft) 
oqic level and 

continuity delect 
lemperalure (K-lype 

thermocouple) 



• Peak hold on voltage 
and current tunc lions 

■ Seieeiabie audible 
indicator lor 
continuity 

or level detection 

■ 3'Zz-digiE resolution 

■ 1 % basic dc accuracy 
- LCD display 

■ Overload protection 



KEITHLEY 



MODEL 130 
DIGITAL MULTIMETER 



ACCURACY 



DC VOLTAGE 



200mV, 2V, 20V, 200V, 1000V 


.5% 


AC VOLTAGE 


200mV, 2V, 20V, 200V, 750V 


1% 


DC CURRENT 


2mA, 20mA, 200mA, 2000mA, tOA 


2% 


AC CURRENT 


2mA, 20mA, 200mA, 2000mA, 10A 


3% 


RESISTANCE 


2002, 2kQ, 20kQ, 200kQ, 20MQ 


.5% 



CALL US 

FOR OUR 

FALL 

SPECIALS! 



o 
o 

H 

o 
m 

m 

33 

Co 



11 



SATELLITE/TELETEXT NEWS 



GARY ARLEN 
CONTRIBUTING EDITOR 







Shubert 



ASwSJSw 

/WlTi « i 1 111 11 Id I 111 
A.l.l.i.lE . 



fcllEDnu tin *1£,*1* 




TELETEXT 

TESTS 

UNDERWAY 



Teletext experiments are now in progress on TV stations in Chicago, Los Angeles, 
Washington, and San Francisco — and several more trials are due to get underway in the 
months ahead. The current market trials use each of the three major teletext tech- 
nologies. And each of the tests is described as an experiment to find out what TV 
watchers will want to see in the way of electronic information transmitted into their 
homes via the vertical interval of a TV picture (left and center, above). 

In Chicago, the "Key Fax" test is being transmitted on WFLD-TV Channel 32 using 
Britain's Teletext technology, adapted by Zenith. Field Electronic Publishing, a sub- 
sidiary of the company which publishes the Sun Times newspaper and owns WFLD, is 
running the test on lines 13-1 6 of the VBI. transmitting a magazine of about 100 pages of 
news, sports, and business information plus an inventive collection of puzzles and 
games. In Washington DC, WETA-TV Channel 26, a public-television station, is transmit- 
ting about 50 pages of news, community bulletin board, and public service information. 
The station is using Canadian Telidon technology, encoding data within lines 15-18 of 
the vertical interval. The Los Angeles test got under way last Spring aboard KN XT-TV 
Channel 2 (CBS-owned station] and public TV station KCET-TV Channel 28, This fall, 
KNBC Channel 4 is joining the test; all of the LA stations are using French Antiope 
technology- In addition. KPIX-TV Channel 5 in San Francisco is using Antiope for a test 
which is piggy-backed to the Los Angeles tests, including California news plus closed 
captioned programming, which is also visible at homes with the necessary decoder. 

Enthusiasm about teletext and its cousin technology, videotex, got a boost recently 
when AT&T endorsed a Presentation Level Protocol which is akin to Telidon. AT&T 
hasn't yet spelled out specific plans for information-retrieval services — although it has 
conducted discussions with CBS and other companies for technological compatibility 
in developing such services. Meanwhile, the FCC is opening up a policy-making proce- 
dure to set up rules for teletext. Public comments on the FCC proposal will be accepted 
throughout the next few months. 



CONSUMER 

ELECTRONICS 

SHOW 



Nearly two dozen satellite receivers were on display at the summer Consumer Electron- 
ics show (top right) — another indicator of the avid appetite for picking up video from 
space. Prices remain about the same — which means it's still possible to buy recep- 
tion equipment for under $3, 000 — but you're more likely to pay in the $5,000 to $9,000 
range for a complete, installed package. 
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AROUND THE 
SATELLITE 

CIRCUIT 



Superstation WTBS Atlanta Channel 17 is now starting all programs at five minutes past 
the hour and half-hour; WTBS owner Ted Turner says the variation is an aid to viewers 
who don't want to get wrapped up in shows starting at traditional times on the hour or 
30-minute mark. 

Oak Industries, which is one of the largest over-the-air pay-TV companies (operating 
in Los Angeles, Miami, Chicago, Detroit, and other cities), plans to go into the direct 
broadcast satellite business— possibly launching its own satellite eventually. Its first 
step, however, would be to program pay-TV services on another DBS system. 



Seeking signal sources? 
Simply say M B&K-PRECISION M 

3 new function generators make it easier than ever 



lhe growing B&K- PRECISION line of instru- 
ments now includes four high-performance 
sweep/function generators, as well as our popu- 
lar 5 MHz pulse generator and 1 MHz function 
generator. 

The three new additions are the 3030 5 MHz 
high accuracy sweep/function generator, the 
3025 5 MHz sweep/function generator and the 
value-packed 3015 200 kHz sweep/function 
generator. The 3030 wasspecificallydesigned to 
handle a wide range of engineering applicat- 
ions. It generates all seven of the most com- 
monly needed waveforms. Wide- range variable 
symmetry control allows further capability to 
create virtually any wave shape. For ultra-high 



accuracy sweep-limit control, the 3030 uses 
Kelvin-Varley dividers. Linear or log sweeps are 
selectable from 10 milliseconds to 100 seconds. 

With a frequency coverage of 0.005 Hz to 5 
MHz, the new 3025 is more than able to handle 
most lab and field function generator applica- 
tions. In addition to sine, square and triangle 
waveforms, the 3025 offers a haversine function 
for more specialized needs. Linear sweeps to 
1,000:1 and log sweeps to 10,000d are front- 



panel selectable, with independently settable 
start/stop limits. 

The new 3015 is a very compact sweep/ 
function generator intended for audio and 
ultra-sonic applications. Unique in its price 
class, the instrument covers 2 Hz to 200 kHz. 
with selectable linear and log sweeps. Both var- 
iable and fixed TTL level outputs are featured. 

If you're "seeking signal sources," the place 
to stop is your local B&K-PRECISION distrib- 
utor. To receive a free brochure on the full line 
of B&K- PRECISION generators, or for the 
name of vour local distributor, call toll-free 



(800) 621-4627 (in Illinois, 312-889-8870), 




EDITORIAL 



The Computer Revolution 



A little more than 12 years has passed since that tateful day in 
August '69. At the time no one knew how drastically that day would 
effect the course of modern technology. For it was on that day that 
the Intel Corporation was commissioned by the Busicom Corpora- 
tion of Japan to design a set of calculator IC's. 

On the surface it was no different a contract than any of the 
other million or so business ventures that were concluded on that 
day. But this one was different — technologically different. Busicom 
did not want just another standard set of calculator iC's, they 
wanted a set that would be versatile — that would support a whole 
family of calculators. The idea was to produce a single set of IC's 
and then customize the behavior of the IC's using ROM's to pro- 
duce the particular kind of calculator desired. 

Two years later, in June 1971, as a direct result of the contract 
with Busicom, Intel introduced the 4004 microprocessor. The 4-bit 
4004 was the first microprocessor. By early 1972, Intel was shipping 
samples of the 8-bit 8008. The rest is history. In July 1974, Radio- 
Electronics published the first computer-construction article to use 
a microprocessor. It was a 8008-based computer called the Mark-8, 
designed and built by Jon Titus. The era of the hobby computer 
had begun! Shortly afterwards, a small company called MITS intro- 
duced the 8080-based Altair computer — the first computer to be 
offered in kit form. 

Before the Mark-8 and the Altair, there was IBM, DEC, and 
Honeywell. Today there are names such as TRS-80, Apple, PET, 
Heath, Ohio Scientific, Sinclair, Microace, Netronics, and a host of 
others. During the interim, we have seen the birth and death of 
many computers, such as the SOL, But today, there is one un- 
deniable fact: Never before in the history of mankind has a more 
technologically advanced piece of eguipment been placed into the 
hands of so many people. The computer revolution is here. 

We cannot predict what the future will bring; we can only guess 
at it. Xerox has already announced its home computer and the in- 
dustry insists that IBM's announcement will be close behind, per- 
haps before you get to read this. Whatever their plans, you can be 
sure that they, and other electronics giants, will become part of the 
technological tidal wave that is destined to change our life. 

In keeping with the needs of our readers, we have published in 
this issue the fourth edition of Your Own Computer — A Buyer's Guide 
to Persona! Computers. Whether you are seriously considering the 
purchase of a home computer or are just interested in learning 
what it's all about, you will find this special section must reading. 
Whatever the next twelve years will bring, it will be even more 
revolutionary then the past twelve. And that's definitely an under- 
statement! 
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NEW! 

WP-709. 

Double-slot 

Supplyst™ 

power supply. 




Power supplied: 1 

1 3 V or 5 V. Measure circuit 

adjustable vo I tag e tt 1 



Measure circuit 
voltage #2 



Outputs: 5V or 13V DC, 
adjustable ± 1 \ ? V 

■ 

Zero to 7.5 amp, each voltage. 

■ 

Two LEO displays, 

monitor V or A- 

or two DC voltmeters 

■ 

Adjustable current limiting 
Only 

$299.75. 



DC power to test logic or mobile 
equipment. Another VIZ Value 



HERE'S REAL PRECISION 
Select the precise voltage you want: 
5V or 13V, adjustable ± 1 W at each 
range. Output is laboratory quality. 
Ripple less than 10mV. peak to peak. 
Regulation better than 0.1%. 

HERE'S REAL POWER 

Up to 7.5 amp. at each voltage- 



plenty for computer circuits, PA 
systems, mobile transmitters, autos, 
boats, planes. 

HERE'S REAL CONVENIENCE 
Front panel controls for instant 
voltage adjustment and precise fine 
adjustment to within 0.1V. Two 3-digit 
LED displays permit continuous 



monitoring of both voltage and 
current during use. Current limiting 
control with instant pushbutton reset. 

The WP-709 is like two precision 
power supplies for a price less than 
you might pay for one— PLUS two 
digital DC voltmeters. 



VIZ Supplyst 



TM 



power supplies with digital displays of voltage and current 



Fully regulated, adjustable current limiting power sup- 
plies, PLUS two built-in digital DC voltmeters in a single 
quality unit. Digitally monitor output voltage or current, 
or two external voltages. 




WP-705 $289.95 WP-706 $295.95 



Single output 
0-50VDC. 0-2A 



WP-707 S374.75 

Dual output 
Two 0-25VDC. 0-2A 



Single output 
0-25VDC. 0-4A 



WP-70d S424.95 

Triple output Two 0-20VDC, 0-2A 
One 5VDC. 0-4A. 







VIZ DC power supplies 

Fully regulated, continuously adjustable voltage 

outputs with short circuit protection. 

Analog meters and overload indicators. 



§ 



© 





Single WP-703A <Hn7 flfl 
U-20VDC. 0-500mA "MU/.UU 



Single WP-704A (Ml 7 EC 
0-40VDC. 0-250mA »M'-*W 



Dual WP-702A Two 0-20VDC. 0-200mA $150.75 



VIZ RELIABILITY 



VIZ is a 50 year-old company Our instruments are 

fully warranted, parts and labor, for a year 

All items tested to NBS standards We offer service and parts 

availability for a minimum of ten years. Over 15 repair depots in US A 



Want full technical details and a demonstration? Call toll-free. 1-800-523-3696, for the VIZ distributor nearest you 
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Look to VIZ for value, quality, availability. 
Over 70 instruments in the line — PLUS full accessories, 

VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144 
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What's new with NRI's 
home-training pr< v 
communications electronics? 

Almost everything! 

NRI takes you to the edge of technology with state-of-the-art 
training on microprocessor-based communications equipment. 




O 

2 

S 

B 

_l 

UJ 

i 

O 
D 

£ 

16 



NEW! 



hand-held, microprocessor-based 
2-meter scanning transceiver 



The remarkable world of com- 
munications is expanding in quantum 
leaps! Almost before you can absorb the 
last one, there's a new advance in 
technology, a new use for a new miracle 
of science. And NRI trains you to keep 
the pace. 

Now, NRI's renowned home-study 
course in Communications Electronics 



reflects the latest, state-of-the-art 
technology. . .includes up-to-the-minute 
equipment, experiments, and training 
techniques. And you learn it all at your 
convenience, in your own home in your 
spare time. NRI brings your training to 
you. No need for night school, class- 
room pressures, travel expenses, or 
strict schedules. You're a class of 
, learning at your own 
pace by methods proven 
with 67 years of ex- 
perience and over a 
million and a half 
other students. 
Hands-Oil 
Training 
with Choice of 
Transceiver or 
Scanner 
That's because NRI train- 
ing is fully practical training. 
You not only get the "book 
learning," but also actual real- 
world experience through NRI 
Action Learning techniques. 
Your hands-on training is built 
around the advanced 2-meter 
transceiver that performs as 
a fixed or mobile station. Its micro- 
computer controls let you synthesize 
any frequency in its range, program 
full or four-channel scanning. 



If you wish, you may choose to 
take your training with the Bearcat 210 
scanner receiver. Also microprocessor 
based, it operates over five bands to give 
you automatic operation from 32 to 
512 MHz. 

New Action Audio "Talks" 
You Through Training 

In addition to lessons, experi- 
ments, and reference manuals for this 



NEW! 



programmable, microprocessor 
based, synthesized five-band 
scanning monitor receiver 




high-tech equipment, exclusive NRI Ac- 
tion Audio cassettes reinforce your train- 
ing. Your NRI instructor leads you step 
by step through each circuit, explaining 




I fully portable, 
six-function. 26-scale 
9 LCD digital multimeter 



its function and interaction with others 
to make concepts crystal-clear. 
Test Instruments Included 

Your NRI Communications Elec- 
tronics course also includes professional 
test instruments. Use them in the many 
experiments and demonstrations you 
perform, then keep them to use in your 
professional work. You get the Beckman 
lech 300 hand-held LCD digital mul- 
timeter with six ranges and 26 scales to 
cover almost every 1M-2400 measuring 
need you'll encounter. You also get 
the Heathkit UHF frequency counter, 
indispensable for both bench and field 
measurements of transmitter output 
frequency. Both instruments come with 
NRI Action Audio training backup. 

At the heart of your 
experiment program is the 
NRI Discovery Lab and the 
famous NRI Antenna Appli- 
cations Lab. Using them 
with your instruments and 
equipment, you'll perform 
over 80 separate projects to 
demonstrate and illuminate 
the new concepts you learn. 
Up-to-the-minute experi- 
ments cover bipolar and 
field effect transistors, 



op amps, phototransistors, digital 
logic circuits and power supplies. 

New Training in Satellite 

Communications, 

Microcomputers, 

and Digital Electronics 

NRI lessons are kept up to date! 
Latest subjects include the booming 
field of satellite and data communica- 
tions and telemetry. You also get train- 
ing in the key field of microcomputers 
and digital controls, appearing on more 
and more communications equipment. 
You're Trained in 
Every Field 

Satellite communica- 
tions is just one of the many 
fields covered by this com- 
plete communications pro- 
gram. You also learn how to 
install, service, and repair 
mobile radios; CBs; micro- 
wave antenna systems; air- 
craft and marine radio and 
navigational electronics; AM, 
FM and TV broadcast equip- 
ment; radar; just about any 
electronic communications 
equipment you'll ever run 
across. You're trained for the 
good-paying jobs in the se- 
cure, high-demand field of 
today's electronics professionals. 

FCC license or 
Full Refund 

NRI stands behind you all the 
way. Government regulations require 



that the servicing of transmission 
equipment be performed by a tech- 
nician holding a valid FCC Radio- 
telephone License. NRI promises that 
you'll pass your FCC exam and get your 
license or your tuition mil be re- 
funded in full No ifs, ands, or buts 
... this money-back agreement is good 
for a full six months after your gradua- 
tion. That's how confident we are of 
the completeness and quality of NRI 
training. 

Free Catalog, 
No Salesman will Call 

Find out all the facts on this 
exciting way to get into one of the 
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wide-range portable 
frequency counter 
with LED digital 
display 




NEW! 



the famous NRI Discovery Lab* 
now with advanced high tech- 
nology experiments 




hottest opportunity fields around. Send 
the postage-paid card for your copy of 
our free catalog describing NRI Com- 
munications Electronics in detail. You'll 
get lesson plans, equipment specifica- 
tions, and experiment descriptions plus 
information on other high-tech courses 
like Microcomputers, Digital Elec- 
tronics, TV and Audio Servicing, etc. 
Send the card today and see what's new 
with NRI and new for you. If card has 
been removed, please write to us. 



ill 

We'll give you tomorrow. 



NRI Schools 

■McGraw-Hill Continuing 

Education Center 
3939 Wisconsin Ave. 
Washington, D.C. 20016 
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LETTERS 



UNICORN-ONE 

I enjoyed your articles on the Unicorn- 
One project, and I thought about the 
closing sentence: "What will be your con- 
tribution to the age of robotics?" 

I'm not actually into robotics, but I've 
come up with an idea that might be useful 
to those of you who are. 

Do you know anything about the metal 
"nitinol" — the metal with a memory? On 
the science updates produced by CNN 
(Cable News Network), they demonstrated 
the use of that metal and its sensitivity to 
the heat/ co Id cycle. 

In its normal state, it can be bent com- 
pletely out of shape, but when heated it 
will revert back to its original shape. 1 
found that fascinating, because it seemed 
to me that the metal's characteristic would 
make it useful to build a better robot hand. 

If one could construct a subminiafure 
device and use it for the joint connections 
in the robot's fingers, I think that we 
would then have a robotic hand that could 
grasp objects. 



A computer would control the DC input 
to a thermo module via D/A conversion to 
either heat or cool the nitinol metal. Heat- 
ing would cause it to bend in a prede- 
termined pattern and to exert a prede- 
termined degree of force. Rubber (or 
some other elastic material) would be 
used to provide some degree of support. 
One could see it for elbow joints, too. 

It wouldn't take much of a temperature 
change to cause the metal to flex, and a 
computer could control the different 
finger movements readily by varying the 
DC inputs to the thermo units. 
ROBERT ELMORE, 
Valdez, AK 

RADAR DETECTORS 

One can sympathize with the sentiments 
expressed by Dalton T. Horn in the June 
1981 "Letters" section, that radar detec- 
tors should be made illegal because they 
are used solely to enable motorists to 
break the speed-limit laws. That is true, of 
course; but the arguments he advances 
to support his indignation and his con- 



clusions are quite wrong. Let's see why. 

He starts off with his weakest argument: 
that a radar-detector is not a communica- 
tions receiver because "it merely detects 
the presence or absence of a carrier sig- 
nal." That is a curious argument— some- 
thing like saying that a radio is not a re- 
ceiver at the moment that radio stations 
are broadcasting dead air. The law does 
not specify the electrical or content nature 
of a received broadcast; and to suggest 
that the information that a radar detector 
conveys to a speeding motorist is not a 
"communication" is simple foolishness. 

But, of course, the real argument goes 
far deeper. The primary question is 
whether citizens have the right to disagree 
with a law by breaking it. The answer 
should be obvious. Citizens nowadays are 
obliged to break laws with which they dis- 
agree because that is the only way that 
their objections can be heard. The federal 
bureaucracy has effectively sealed off the 
citizenry of the country from the majority 
of law-making processes. There is no 
continued on page 22 
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High performance 

at 

low cost. 

$580 

(PROBES INCLUDED) 

A quality scope, 
made in the U.S.A., 
by a company with 
over 23 years 
experience. 
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Ha meg introduces high performance at low cost in the HM 203, a full lea lured, highly reliable, dual trace 
20 MH2 oscilloscope, ror only 5580, the HM 203 has sped fica I ions normally associated with higher priced 
scopes. Bandwidth - DC-*20 MHz • Risetime 17.3 ns • Overshoot \% max. • Y amp range 5 mv/cm to 
20 v/cm ■ Max. input voltage S00V • Timebase .5 ,.5/cm to .2s /cm • Sweep mag. \S • Trigger 5 Hz to 
30 MHz • X:Y plot • Built-in probe calibrator and more. Its sturdy conslruclion and light weight t 13.2 lbs.) 
make the HM 203 equally at home in the field and on the test bench. 

See us at WESCON 81' Booth H25 San Francisco Hilton 

CIRCLE 15 ON FREE INFORMATION CARD 



HRMI 

88-90 Harbor Rd 

Port Washinaton, N.Y, 11050 

Tat (516) 883-3837 
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cure the 10 most 
common nuisances 
in PA instantly 




fact! These 10 problem solvers in 
your toolbox are like 1 new tricks up 
your sleeve. Or 1 hours of saved 
time. Or money in the bank. They 
make molehills out of troubleshooting 
mountains, without soldering, or 
splicing, or internal equipment 
modifications. 

Problem: Solution: 



Input 
Overload 


A15AS Microphone 
Attenuator— prevents 
overload. 


Phasing 


A15PRS Phase 

Reverser 

for balanced lines. 


Low- 
Frequency 
Noise 


A15HP High Pass 
Filter— reduces low- 
frequency noises and 
proximity effect. 


High- 

Frequency 

Noise 


A15LP Low Pass Filter- 
reduces objectionable 
hiqh-frequencv noises. 


Lack of 
Presence 


A1 SPA Presence 
Adapter— adds intelligi- 
bility and brilliance. 


Slbllance 


A15RS Response 
Shaper— sibilance filter- 
ing, plus flattened 
response. 


Line Level 
toMic Input 


A15LA Line Input 
Adapter— converts bal- 
anced low-impedance 
mic input to line level 
input. 


Matching/ 
Bridging/ 
Isolating 


A15BT Bridging Trans- 
former—matches bal- 
anced or unbalanced 
devices of different 

impedances. 


Trouble- 
shooting 


A15TG Tone Generator 
—700 Hz signal helps 
check levels, connec- 
tions, mixer inputs, and 
cables. 



Microphone 
Impedance 

Matching 



A95 and A97 Series 

Line Transformers- 
make it possible to con- 
nect low-impedance 
lines to mid- and high- 
impedance inputs (or 
vice-versa.) 




The Sound of the Professionals' 



Send tor the brochure, AL280F 

Shure Brothers Inc., 222 Hartrey Ave., 

Evanston, I L 60204. 

In Canada: A. C. SimmondS S Sons Limited 

Manufacturers ot high fidelity components, 

microphones, sound systems and 

related circuitry. 




fact: 

a Genuine Shure upgrade 
stylus is unquestionably 
the biggest bargain in hi-fi 

We strongly urge you to check your stylus for wear at least once a year to protect 
your records and maintain the highest standards of listening pleasure. Regardless 
of when (or where) you purchased your Shure cartridge, there is a Genuine Shure 
replacement stylus available which will bring your cartridge right back to its 
original specifications, Even better, you may actually be able to improve its 
performance significantly over the originat with a Genuine Shure upgrade 
stylus ... at surprisingly low cost! For example: 



IF YOU OWN: 



UPGRADE WITH: 





V15 

Type III 
SERIES 



M95 
SERIES 




M70 
SERIES 



ANY M9I, M92, M93 



ANY M71, M73, M75 



ANY M44 Series 



M3D, M7D 



VN35HE 

Hyperelliptical 

stylus 



N95HE* 

Hyperelliptical 

stylus 




N72B 

Spherical stylus 




N91ED* 

stylus 



N75HETYPE2* 

Series styli 



N55E* 

stylus 



N21D* 

stylus 



* Before purchasing any replacement stylus be certain your turntable Is compatible with the 
tracking force of the stylus you select. 

Always insist on a Genuine Shure 

replacement stylus. 

Look for the name "Shure" on the stylus grip 

Genuine Shure upgrade styli by 



® 



IT 
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® 




Shure Brothers Inc.. 222 Hartrey Ave.. Evanston. !L 60204, In Canada: A. C. Simmonds & Sons Limited 
Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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LETTERS 



continued from page 20 



voting booth in the country (nor a single 
candidate for office anyone can vote for), 
whereby any change is possible in most 
of the regulations that are, in effect, 
laws — the national 55-mph speed limit in- 
cluded. 

Not only is the 55-mph speed limit "law" 
one your opinion was never asked about; 
its proponents lie to you about why they 
feel it is necessary. "To save lives," they 
claim — -as if the government has some 
constitutional mandate to save you from 
yourself. In fact, the 55-mph speed limit 



does little to save fives on the super high- 
ways, which are the only roadways its im- 
position effects. It does save oil, of 
course — but the crisis in oil is one which 
the federal bureaucracy's meddling with 
the natural dynamics of supply and de- 
mand created in the first place. 

Exceeding the speed limit when it is 
safe to do so is no more dishonorable 
than avoiding the payment of a tax on tea 
imposed by an overseas bureaucracy. We 
Bostonians had as much to say about the 
imposition of that obnoxious "law" back 
in the 18th century as we have today with 
the 55-mph speed limit. Now, as then, it's 
time we did something about it in the only 
way that is available to us. 
THOMAS MARTIN HOLZEL, 
Concord, MA 
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Non-Linear Systems 



High Quality Oscilloscopes 

Backed by 

A Two- Year Warranty 
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THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 

51 WEST 45B\ STREET, 
NEW YORK, N.Y. 10036 212-E-S7.2224 
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CallRii 

Special Introductory 

Price Offer 



MS 215 




Non-Linear Systems' trio of mini- 
scopes are accurate, affordable, 
portable. And there's one to match 
nearly every budget and need. 
Standard features on all models 
include an input impedance of 1 
megohm with 50 pF; maximum in- 
put voltage of 350 V; trigger modes 
in auto, internal, external and line; 
slope that's + or — selectable; 
graticule (4x5 division of 0.25" 
each); dual power sources operat- 
ing either internally from recharge- 
able lead acid batteries or external- 
ly from 115 VAC or 230 VAC (50-&0 
Hz) via plug-in transformer; handy 
size (2.9"H x 6.4"W x 8.0"D) and 
weighs just 3 lbs.* 

Check the chart below for de- 
tails of mode! features and specifi- 
cations. 



MS 15 






UB:, 


* 1 » 


— — 



The remarkable Touch Test 20 DMM. With 
the Touch Test 20 Non-Linear Systems intro- 
duces the 2 lb. 4 oz. test lab. Now, with 20 
key test functions at your fingertips (plus the 
ability to measure 10 electrical parameters 
and 44 ranges), you can take one lab to the 
field instead of a cumbersome collection of 
individual testers. 

The new Touch Test 20DMM features: 

• Built in temperature measurement (including probe; 
F" and C) 

• Capacitance measurement 

• DC Voltage (200 MV - TOOOV) 

• AC Voltage (200 MV - 1000V) 

• DC Current (200 (iA - 10A) 

• AC current (200 11A - 10A) 

• Resistance (200 tl- 20Mfl) 

• Diode Test 



In reference to Mr. Horn's letter in the 
June 1981 issue of Radio-Electronics, 
"Objections," 1 would say that he is 
missing a few points. 

I can just imagine law enforcement at- 
tempting to identify vehicles with an auto- 
matic vehicle-identification system. The 
thought of that, and the attending po- 
tential problems and cost is staggering. 
Local law enforcement does not have the 
technical expertise or the equipment to 
enforce many of the vehicle codes that 
are presently on the books — for example, 
vehicle-noise requirements, emissions, 
window tinting, etc. 

Radar detectors are not inexcusable, in 
themselves. But the way that some law- 
enforcement officers use the radar equip- 
ment is something else. It is possible to 
obtain erroneous indications of vehicle 
speeds because of reflection, and other 
factors. And because of their lack of tech- 
nical expertise, some police officers con- 
tinually take speed readings in areas with 
high reflectivity and vibrations — such as 
areas inside steel-reinforced tunnels, and 
in and around areas containing large sta- 
tionary or moving metal objects. 

Some traffic police officers like to sit 
around street corners and wait for un- 
suspecting drivers, all of whom may not 
be exceeding the speed limits. But when 
such an unsuspecting driver sees the 
police car, he or she is very likely to slam 
on the brakes abruptly because of human 
nature — and that could be the cause of a 
serious accident. 

In addition, traffic police officers do not 
always write fair tickets; thus even in- 
nocent drivers must often look around 
and behind corners and bushes for 
lurking patrol cars, instead of watching 
where they are going. That, too, can 
cause accidents. Ask yourself: How many 
tickets have been written over the years to 
persons who were traveling four or five 
miles an hour above the speed limit by 
radar, when the limit should have been 
higher? In other words, they were caught 
in a speed trap, but probably were driving 
safely, and never did see personally the 
speed reading on the radar gun. Because 
of the attention that has been brought to 
those radar detectors, there have been 
some dramatic advancements in the art 
(in some instances it was found that the 
backyard technician or electronics expert 
was building better radar detectors than 
the military; not too unusual, considering 
the advancements). 

And finally, for those people who build 
pay-TV decoders: If Mr. Horn checks, he 
will find that it is illegal to sell complete 
working decoders (recent federal and 
state court rulings). Those that are selling 
completed decoders have a pretty limited 
supply of those decoders, and those who 
are doing the buying usually have limited 
supply of cash. 

Presently, the only people who should 
be building those decoders should be the 
backyard technicians or electronics ex- 
perts who are attempting to improve 
themselves technically. Most of them 
have been spending around two hundred 
and fifty dollars for a fifty-dollar working 
device. (The black market, fully-working 
devices are going for around five hundred 
continued on page 24 
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Now in one convenient, workbench guide. . . 

INSTANT SOLUTIONS TO YOUR 

ELECTRONIC TROUBLESHOOTING 

PROBLEMS — FOR ONLY $2.09! 



Imagine! All the valuable nuts-and-bolts instruction you need 
to slash working time. . .and make more money! For just $2.09! 



That's what you get in WORKBENCH 
GUIDE TO ELECTRONIC TROUBLE- 
SHOOTING by noted electronics authority 
Robert C. Genn, Jr. This comprehensive 
source of useful electronics know-how gives 
you page after page of sensational tips, 
techniques and shortcuts that can help you 
take on more jobs. . .finish them faster. . . 
make better repairs. . .and reduce callbacks! 

What's more, WORKBENCH GUIDE 
shows you how to save money with "home 
brew" test circuits that do the same job as 
expensive equipment — at a fraction of the cost! 

No gimmicks! No obligation! 

You'd normally have to pay SI 2. 95 to benefit 
from the wealth of knowledge WORKBENCH 
GUIDE contains. But you pay only $2.09! It's 
our way of introducing you to the Electronics 
Book Service — the no-risk book club that 
keeps over 50,000 technicians, troubleshoot- 
ers and hobbyists informed, of the best and 
most useful books on electronics. 

We chose WORKBENCH GUIDE for our 
introductory offer because it's representative 
of the many outstanding selections we make 
available to our members. 

Join now as atrial member of the Electronics 
Book Service and you'll receive your copy of 
WORKBENCH GUIDE TO ELECTRONIC 
TROUBLESHOOTING for the low, low price 
of$2.09. 

Once you have paid for your introductory 
selection, you are under no obligation to buy 
any other club offering. That's what makes the 
Electronics Book Service so unique. 

And, even if you never buy another book, 
you'll still be informed every four weeks of the 
most useful, valuable new books in the field, 
available to you at generous savings. 

Just look at all the 

electronics information 

your $2.09 will buy! 

WORKBENCH GUIDE TO ELECTRONIC 
TROUBLESHOOTING provides hundreds of 
sharp ideas and sure-fire techniques for solv- 
ing even your most difficult troubleshooting 
problems. 

For starters, you get step-by-step instruc- 
tion in how to build your own test circuits from 
components you probably have in your junk- 
box now. They'll help you do everything fas- 
ter. . .without having to pay for high-priced 
testing equipment. 

Then you discover how to quickly locate all 
types of malfunctions in electronic equip- 
ment. . .and how to correct each problem with 
minimum inconvenience. 

And, you get no mind-boggling explana- 
tions. Just straight, easy-to-follow directions 
for techniques that really work. 

WORKBENCH GUIDE is packed with tips 
and shortcuts that will save you time and 
money: 

• How to use resistors in place of expensive 
transformers 

• How to make a time-saving graph for de- 
termining input impedance 

• How you can make a simple instrument that 
measures resistance better, in special cases, 
than an ohmmeter 



• How to construct and use a simple OP AMP 
tester 

• How to make a device that can determine 
total harmonic output, as distinct from each 
frequency of the output 

• How you can knock together a simple, easy- 
to-use substitute instrument — from compo- 
nents lying around in your shop right now — 
instead of shelling out big money for a signal 
generator with metered output 

• How to perform simple, but effective fre- 
quency measurements with a scope 

Plus much, much more! 

Fully illustrated! 

WORKBENCH GUIDE TO ELECTRONIC 
TROUBLESHOOTING contains over 100 
easy-to-follow charts, tables and illustrations 
to help simplify the techniques and shortcuts 
you'll be using. 
Here are: 

• Charts for easy conversion of decibels and 
voltages 

• A table for RF increase vs. percent of modu- 
lation 

• Conversion factors for areas, volumes and 
capaci t ance-to-reactance 

" A test set-up for IF amplifier AGC trouble- 
shooting 

• A test set-up for testing triacs 
WORKBENCH GUIDE TO ELECTRON- 
IC TROUBLESHOOTING is the best source 
there is For learning how to save time, trouble 
and big money on instruments and equip- 
ment. . .and getting instant answers for up to 
99% of the troubleshooting problems you en- 
counter. That makes it a perfect way to intro- 
duce you to the Electronics Book Service. 

Begin your membership today. 
Mail this coupon now. 

All you need do to begin your trial membership 
in the Electronics Book Service is fill out and 
mail the coupon below. When we receive it, we 
will ship yourcopy of WORKBENCH GUIDE 
TO ELECTRONIC TROUBLESHOOTING 
at once. 

Remember, the Electronics Book Service has 
no additional book purchase requirements. 
Once you've paid $2.09 — plus shipping and 
handling— for WORKBENCH GUIDE TO 
ELECTRONIC TROUBLESHOOTING, you 
don't need to purchase any other selections! 

Why delay? Mail the coupon below to get 
your copy of this $12.95 benchside guide for 
only $2.09 — and to receive all the benefits of 
membership in the Electronics Book Service. 
Fill out and mail your coupon right away. 




Here is the 
practical and 
efficient way 
in which the 
Electronics 
Book Service 
operates. 



1. When you enroll as a member, you re- 
ceive — for only $2.09 (plus shipping and 
handling, with tax where applicable) — your 
copy of WORKBENCH GUIDE TO 
ELECTRONIC TROUBLESHOOTING. 
This is the only book you are committed to 
buy, 

2. Thereafter, you are under no obligation 
to accept any minimum number of selec- 
tions within any time limit. You can take as 
many or as few as you wish. And you may 
resign at any time with no obligation once 
you have paid for your copy of WORK- 
BENCH GUIDE TO ELECTRONIC 
TROUBLESHOOTING. 

3. On selections you do accept, your mem- 
bership entitles you to a discount from the 
publisher' s price . This discount is available 
to members only and provides you with 
substantial savings. 

4. Every four weeks we'll send you a free 
mailing describing the current selection. If 
you want the selection, no action is re- 
quired. It will be shipped to you automati- 
cally. If you don't want it, just return the 
card that is enclosed with the mailing. 

5. You have at least 10 days to decide 
whether or not you want the selection. Re- 
turn the card so we receive it no later than 
the date specified. If you don't have 10 
days to answer and receive an unwanted 
selection, return it at our expense. 

6. Eachmailingalsodescribesanumberof 
alternate or additional selections, also 
available to you at the special discount 
price for members. 



ABOUT THE AUTHOR 
Robert C. Genn is the Director of Engineer- 
ing at Columbia College in Los Angeles, 
and President of the Genn Technical Insti- 
tute. He has been involved in the electron- 
ics field for more than 20 years as a Field 
Engineer, Director of Engineering and 
Electronics, technician and instructor. Mr. 
Genn is certified by the California Institute 
of Technology to teach technicians to trou- 
bieshoot, service and repair microwave 
systems. 
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ELECTRONICS BOOK SERVICE 
Membership Enrollment Center, P.O. Box 42 
WestNyack.N.Y, 10995 
Please enroll me in the Electronics Book Service on a trial basis. As my introductory selection under 
Ibis trial membership, send me WORKBENCH GUIDE TO ELECTRONIC TROUBLESHOOTING. 
for only 52.09 plus shipping and handling, with tax where applicable. I am 10 receive announcements 
free of charge and will be entitled lo full privileges as a member — without obligation to buy any 
additional dub selections. 
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Address 

City 
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Offer limited to new members (U.S. and Canada only). Noi available in Hawaii or Quebec. 
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Easily 
the best. 



In terms of resolution and 
accuracy, the Model 135 
is easily the best handheld 
DMM available at any 
price. It's the only 
handheld offering 4Vi 
digits. That gives it 10 
times better resoultion 
than the best 3 Vi -digit 
DMM and provides 3 to 
4 times more useable 
accuracy. Resolution isn't 
all you get. You get an 
easy-to-use instrument that's 
rugged and reliable enough 
to live in the read world. 
You get Keithley packaging. 
Its large, crisp LCD makes it 
easy to read. Rotary switches and a color-coded faceplate 
make it easy to use, Once-a-year calibration and long battery 
life make it easy to own. Easy to buy at *235. 

Best in price, best in performance. 

There is a DMM designed specifically for your application in the Keithley 
line. Your Keithley distributor has instruments in stock for your 
convenience. Call today for complete information and a demonstration. 



Sound Choice. 

New Model 128 Beeper DMM. 
Audible/visual indication on all 
5 functions of this 3 Vi -digit 
DMM lets you test faster, and 
the user adjustable threshold and 
special diode test function make 
it a sound choice. Unique 
features, *139. 

Bench Bargain. 

Model 176, Portable Bench DMM. 
Full 5-function LCD 4V2-digit 
bench DMM offers 0.05% basic 
DCV accuracy. Keithley ease of 
use features include range and 
function annunciators, 1000 
hour battery life and optional 
line operation. A bargain at s 269. 




KEITHLEY 
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continued from page 22 



Keithley Instruments, Inc. 

28775 Aurora Road/ Cleveland, Ohio 44139/(216) 248-0400 
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dollars in some cases, with not too many 
takers.) For the electronics buff, two 
hundred dollars or so can be chalked up 
to experience and learning; for others, 
the money can buy quite a bit of pay TV. 

Building those decoders is time-con- 
suming, and it's hard sometimes to get 
the parts. I'd say that it's time to be 
moving on to other things. But I doubt 
that the number of private decoders 
actually cpe rating are making even a 
small dent in the pay-TV business. You 
might say that in the beginning, the private 
decoders aroused a lot of interest in pay- 
TV and as a result, more people found 
themselves subscribing to pay-TV than 
building decoders. And the parts houses 
did a lot of business in items like UHF 
tuners. 

Unfortunately, a lot of us found out that 
not all UHF tuners were created equal, 
and that a lot of them worked poorly — if at 
all. But in the end, we knew a lot more 
about electronics than we did when we 
started. Personally, I laid out considerably 
more than two hundred dollars, but the 
money was spent for related experimen- 
tation and test equipment. Often new ele- 
ments were discovered, or old problems 
with equipment reaffirmed— which, by 
necessity, forced improvements. 

I think that the cable and pay-TV people 
have a lot more to worry about with their 
own industry than with some little guy 
building a decoder. 
M. FOX, 
Manhattan Beach, CA 

UHF RECEPTION 

I was very much impressed with your 
article, "How to Improve UHF Reception," 
in the July 1981 Radio- Electronics. Al- 
though it does contain some misleading 
information, it is still, for the most part, 
the best article on the subject that I've 
seen so far. 

The biggest fallacy is the listing of per- 
formance characteristics using average 
gain, minimum gain, and average F/B and 
F/S ratios. Of the 22 UHF-ony antennas 
listed, several are made to receive chan- 
nels 14-69 only, while others are made to 
receive channels 14-83. For those made 
to receive channels, 14-69, a sharp drop- 
off of gain is experienced at channel 69. 
Therefore, the gain on channels 70 - 89 
will be low or, at least in some cases, even 
negative, thus lowering the average mini- 
mum-gain figures. That makes those fi- 
gures very misleading. 

I wish that someone would do a similar 
test on the top VHF-UHF antennas, to 
compare Winegard CH-8200, Channel 
Master 1 120A, Blonder Tongue 0719, Finco 
F-89-C, and Jerrold VH-937S on both 
VHF-lo and VHF-hi and UHF-14-69. listing 
such specifications as gain, F/B ratio, F/S 
ratio, and beam width. 

It's amazing how different the study- 
performance figures are from those fur- 
nished by the manufacturers. 
GARY J. ARNOLD, 
Elk Grove. CA R-E 



RCA SelectaVision VideoDisc 

technical service information 




Technical Manual 

Mechanical and electronic functions of the Capacitance 
Electronic Disc (CED) system are discussed in detail. 
Numerous photographs and drawings in color are 
used to clarify circuit descriptions and operation 
theory. 

Technical Service Data 

Complete schematics, circuit board illustrations, 
chassis layout diagrams, service adjustment proce- 
dures and replacement parts lists for the RCA Model 
SFT100 VideoDisc Player are included in a durable 
three ring looseleaf binder. 

Workshop Training Manual 

Various Player trouble symptoms are described and 
step-by-step troubleshooting procedures help the 
service technician determine the most probable 
causes. Service assistance is provided with flow charts, 
simplified schematics and block diagrams. 



Limited Time Combination Offer 

These three books from RCA represent a complete library 
of technical information on the Model SFT100 VideoDisc 
Player. An overview of the CED system, mechanical and 
electronic theory of operation explanations, accurate ser- 
vice data and service troubleshooting procedures are all 
included in the publications. 

Well over 200 8'/2" X 11" pages with hundreds of illus- 
trations in color furnish electronic technicians with an 
understanding of the new and existing technologies 
employed in this new consumer product. 

Each publication is available separately at the prices listed 
below but when you send us your order and check within 
the next 30 days for all three of the books, we will ship 
them at the special combination price of $29,95. 



VideoDisc Technical Books Order Form 

Special Combination Offer 

Order Must be Received Within 
the Next 30 Days 

□ All Three of the 
VideoDisc Technical 
Books at the Special 
Combination Price of $29.95 

S Total Amount of Enclosed Check 

Mail Order and Check to: 

RCA Technical Publications 1-450 

600 N. Sherman Drive 
Indianapolis, IN 46201 



Check Appropriate Box 

Individual Technical Book Order 



8109RE 



□ Technical Manual© $14.50 




□ Service Data W/Binder @ $1 2.50 




□ Workshop Manual @ $9.50 
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Shipping Label for Technical Books: 
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Global Specialties 
Model 4401 Frequency Standard 
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GLOBAL SPECIALTIES CORPORATION (7(1 

Fulton Terrace, New Haven, CT 
06509) has introduced its new model 
4401 frequency standard. Whether 
used for calibrating test equipment and 
communications receivers, or for test- 
ing amplifiers and transmission lines, 
you'll find it a valuable addition to your 
workshop. The compact unit offers 
both versatility and accuracy. 

The model 440 1 s timebase boasts an 
accuracy of ± 0.5 parts-per-million 
over a temperature range of 0-40 de- 
grees Celsius. The stability is largely 
due to the precision 10-MHz crystal- 
oscillator oven. That oscillator is fac- 
tory-calibrated against the National 
Bureau of Standards' frequency stan- 
dard. WWVB. A front-panel-mounted 
LED lets the user know when the oven 
has reached operating temperature and 
the unit is ready for use. The manual pro- 
vided with the unit claims a 3-5-minute 
warm-up time. Our tests showed that 
the actual warm-up time was well with- 
in those limits, and that accuracy was 
as good as. or better than, specified in 
all cases. 

The frequency desired is selected 
using the frfquf.ncy sf.lect pushbut- 
ton on the front panel. Eight frequen- 
cies from 0.1 Hz to 1 MHz are avail- 



able— 0.1 Hz. 1 Hz. 10 Hz. 100 Hz, I 
kHz. 10 kHz. 100 kHz. and I MHz: 
eight corresponding LED's let you 
know which frequency is in use. A fre- 
qufncy multiplier switch lets you 
multiply the selected frequency by 1.2. 
or 5. Also on the front panel are the 
power switch and two BNC con- 
nectors for outputting either the 10- 
MHz timebase or the selected frequency: 
the output waveform is a squarewave 
in either case. A trimmer that used to 
adjust the timebase is easily accessible 
through a small hole that is located in 
the rear panel. 

The model 4401' s TTL-compatible 
output is buffered to drive up to 10 
TTL loads and is short-circuit protect- 
ed. The output squarewave has a 20- 
nanosecond rise and fall time into a 50- 
ohm load. Power requirements are 105- 
135 volts AC at 5-watts maximum: a 
215-230-volt version is also available. The 
unit measures 3 x 10 x 7 inches and 
weighs 2 pounds. 

The instruction manual completely 
describes how the model 4401 is used. 
The manual also covers the units theory 
of operation and includes a two-page 
fold-out schematic, and some sample 
applications. 

Troubleshooting microprocessors is 
covered quite well by the manual. In 
that procedure, the unit is substituted 
for the microprocessor's regular clock 
allowing a microprocessor to be stepped 
through a program one step at a time. 

Using the model 4401 to test audio 
amplifiers is covered, including test 
set-ups. Diagnostic charts that tell you 
what defects are indicated by various 
waveforms are also included. 

Another application described by the 
manual is testing transmission lines. 
The terminations of those lines as well 
as f heir lengths can be checked using 
the irequency standard. How to deter- 
mine the distance from a cable-end to a 
defect is also described. 

If you are in the market for a fre- 
quency standard, the model 4401 de- 
serves your consideration. We think 
you'll find that the unit performs as 
promised for all applications. In addi- 
tion it is easy to operate and looks at- 
tractive on the test bench. The model 
4401 has a suggested retail price of 
S2S8.00 R-E 
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WITH THE GROWTH IN THE SALES OF 
scanner radios, it is not surprising that 
there is considerable interest in outside 
antennas. While the little whips supplied 
with the radios are adequate for local 
reception, it doesn't take long for the 
listener to develop a taste for bigger and 
better things. 

Up to now, outside antennas have 
been omnidirectional. Simple ground 
planes, vertical dipoles, dipole clusters, 
and discones have dominated the mar- 
ketplace. 

But now that has changed. The first 
high-gain directional beam antenna de- 
signed specifically for wide-range 
scanner reception has been introduced 
by Grove Enterprises, manufacturer of 
shortwave and VHF/UHF-listening 
specialty products. 

Grove's new Scanner Beam is a log- 
periodic dipole array, consisting of 
seven cross-phased dipole elements. 
The main boom is just four feet long. 
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making the lightweight beam very 
manageable. The beam is so lightweight 
that it is possible to use the smallest 
TV-type rotators. 

The antenna comes fully assembled, 
although it is collapsed to fit into a 
sturdy shipping carton. Upon installa- 
tion, it is expanded like a TV antenna 
by pulling the elements away from the 
boom until they lock rigidly in place. 
And like a log-periodic TV antenna's, 
its elements are swept forward at a 60- 
degree angle to the boom. The purpose 
of that is twofold: On the half-wave 
fundamental dipole frequency, gain is 
slightly increased; on the three half-wave 
harmonic -frequencies, the lobes of the 
field pattern merge to provide better 
directivity and gain. 

The antenna is made much like many 
consumer-grade TV-antennas. Insula- 
tors are unbreakable Cycolac. The 
boom is painted with enamel to resist 
corrision. 

Although log-periodic dipole-arrays 
have a nominal 250-300 ohm feedline- 
impedance, a wideband 4: 1 balun 
transformer (included) lets the user 
match the antenna to coaxial cable. 
While 75-ohm coax is best 50-ohm line 
may also be used with no noticeable 
difference; low-loss cable is recom- 
mended. Grove Enterprises also offers 
a 65-foot length of coax with connectors 
and weather boot; it is available from 
them for $14.95 plus $4.00 shipping. 



Our lab tests 

The Scanner Beam is designed for 
continuous (108-512 MHz) frequency 
coverage; omnidirectional low-band 
(30-50 MHz) reception is claimed as 
well. 

In ou tests we found that maximum 
gain for the Scanner Beam centered in 
the 150-170 and 400-470 MHz range. 
Improvement over a dipole averaged 8 
dB throughout this range. The front-to- 
back ratio was 15 dB. 

The lowest gain, still 3 dB better 
than a dipole. was in the 110-140 MHz 
aircraft band. Even in the 225-400 
MHz military aircraft band the Scanner 
Beam showed 6 to 7 dB gain over a di- 
pole. Average VSWR over the entire 
range was 1.92:1. Hams can use the 
Scanner Beam on the 144, 220, and 432 
MHz bands, although input power is 
limited to about ten watts by the small 
balun transformer. 

At low frequencies the antenna did 
pick up signals quite well, probably be- 
cause it represents a sizeable mass of 
metal. In rotating the antenna while 
listening to a steady low-band signal, a 
couple of slight nulls were detected, 
but the scanner beam antenna was es- 
sentially omni-directional as claimed 
by the manufacturer. 

While the specifications looked 
good, how did the antenna actually 
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IBM HAS FINALLY MADE ITS MOVE INTO 

the personal computer market. 
The IBM Personal Computer, is 
scheduled to go on sale in October, 
and will sell for as little as $1565. 

Two versions will be available at 
that price — one aimed at home 
users and the other at small busi- 
nesses. Both will come with 1 6K of 
user RAM and 40K of ROM (which 
will include a Microsoft BASIC 
with high-resolution color graphics 
and sound capabilities). A cassette 
interface will be included. 

The system, which uses the 16- 
bit 8088 microprocessor, has 
three basic components— a sys- 
tem unit that contains the elec- 
tronics, a video monitor, and a de- 
tachable 83-key keyboard. A print- 
er is also available. 

Memory can be expanded with- 
in the system unit to 256K. Option- 
al dual 5 1 /4-inch floppy-disk drives 
have a total storage capacity of 
320K. 

The system unit contains five 
expansion slots for additional 
memory and display, printer, com- 
munications and game adaptors. 

The IBM Personal Computer will 




THE NEW IBM Personal Computer. 

be sold through participating 
Computerland dealers and Sears. 
Roebuck and Co.'s new business 
machine stores. It will also be sold 
through IBM Product Centers and 
a special IBM sales unit. 

The computer will support the 
CPM-86 and UCSD p-System disk 
operating systems, which will 
make a number of programming 
languages and applications pro- 
grams available to the user. 

Applications software already 
announced includes Visicalc, the 
Easy Writer word processor, busi- 
ness packages from Peachtree 
Software, Inc. and an Adventure 
game from Microsoft. 

We II have a lot more to tell you 
about the IBM Personal Computer 
shortly. r-e 




American 
Red Cross 

Be the first 
on your block 
to learn how to 
save a life. 

Take the 
Red Cross 
CPR course. 

A Public Sennc* cl TtiCs MBQMinn & Tr>e Advg'hsinn Coycil EkM 



Saving gas in 1968- 

Our original customers 

saved $ then and are 

saving $$$$ today 




Redesigned 

CD ignition fits 

on late model cars with 

factory electronic ignitions or older 

cars with points. American or foreign. 

*50,000 miles between tune-ups 
*Up to 15% savings on gas 
♦ Faster starts * Easy to install 

Kit $49.95 Assembled $79.95 

Prevent Auto Theft 

This new undetectable system 
automatically arms itself, is keyless, 
and shuts down the electrical system 
25 seconds after intruder starts car. 
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$49,95 



For information call collect 1-303-243-5200 

Mastercard & Visa accepted or send check to 



frFStar Corporation 

Dept. R, 730 Independent Ave. 
Grand Junction, CO 81501 
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Waiting for a lead synthesizer 
that has it all? 





ROTEU5 I " 
PROGRAMMABLE PRESET 
LEAD SYNTHESIZER 

You've always had a Id of oplions. 

You could navs [he convenience and easy operation of a nor- 
malized synthesiser II you wore willing to give up the ver- 
satility of modular equipmsnt. 

Or (he unlimited spectrum of tone colors and timbres of 
modules ir you didn't mind me cumbersome patch cords and 
lime required to set up or change a patch. 
You could have programmable presets if you could raise the 
bucks, or Jow-cosi equipment if you could stand ihe snap- 
ofttdkle-pdp. 

You could even hewe such technically innovative features as 
computer control of voice and sequence it you had the 
technical savy to design it all and make It work. 
Now you have another option. YOU CAN HAVE IT ALL. Wide 
range, precise, low-noise, presets, meaningful patch bay and 
an easy'lo-use computer Interface. 
AM at a price that's nothing but unbelievable. 

Want lo know more? Proteus I's Using/ Assembly manual 

which includes a demo tape will answer all ol your questions. 
The price. $10-00 is relundable upon purchase of the Kit - 

PART OF THE NEW GENERATION FROM 

RQiA Electronics, Inc. 

1020 W, Wllshlre , Oklahoma City, OK 73116- U05)&43-«a4 
CHARGE ORDER? CaH our 24 hour DomcJOrdor line 
405-8+3 7S9-& . 



I Q Send the easy -lo- assemble Proteus I Kit, $499-00 
enclosed. (Freight Coltecl) 
|~| Tell me more. Rush Ihe Assembly/using manual & demo 
1 tape lor Proteus I. ($10.00 enclosed, refundable J 
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Address; 
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|_NUA ElreiranBi. Dipt. 10R 1020 W. WHmlm. Okl«. Clly. OK T911«J 
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compare with competitive non-direc- 
tional scanner antennas? In virtually 
every case, the gain advantage was 
quite noticeable, especially at UHF fre- 
quencies. Signals that were barely 
readable with a conventional scanner 
antenna were easily copied with the 
Scanner Beam. Even on the low band, 
the short-element scanner beam-an- 
tenna consistently outperformed a broad- 
band di scone. 

Conclusions 

Listeners must keep in mind that most 
scanners cannot handle excessively 
high signal-levels without image and in- 
termodulation problems. Those phan- 
toms manifest themselves as repeated 
signals throughout the scanner's tuning 
range. All scanners are somewhat sus- 
ceptible, although of course, some are 
worse than others. 

Any outside antenna may aggravate 
those problems. However, a directional 
antenna like the Scanner Beam may be 
used to advantage in some cases if it is 
pointed away from the offending loud 
signals. 

We were impressed by the quality, 
price, and performance of the Scanner 
Beam. It has a suggested retail price of 
S39.95 plus $4.00 shipping and is avail- 
able from Grove Enterprises, Dept. S. 
Brasstown, NC 28902. R-E 




MACROTRON1CS, INC. (1125 N. GOLDEN 

State Blvd., Suite G. Turlock, CA 
95380). whose hardware and software 
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^^ Oscilloscopes 

f 



2 YEAR WARRANTY 

Probes included on all scopes 





20 MHz, TRIGGERED 

■ Single trace, automatic ingger lor 
highly slabte. bright display. 

■ 17.5nSec rise time, ■ 10mV>'cm la 

20V cm Vertical Sensiliviily' 1 1 steps. 



20 MHz, DUAL TRACE 

■ Add. subtract moses on CH-1 * CH-2 
lacilitale easy checkout lor simultaneous 
[Wises, signal levels, distortion £ noise 
canceliing- 



30 MHz, VARIABLE DELAYED 
SWEEP, DUAL TRACE 
* Built in variable delay circuitry — 
T^Sec io 5 Sec, ■ SmV'Oiv Vertical 
Sensitivity. 




35 MHz, 

FIXED DELAY, DUAL TRACE 

* Dual trace, 35 MHz bandwidih. 

■ SmWcrn Vertical Sensitivity." 10.0 ns 



COLOR BAR GENERATORS, BRIDGES, TESTERS. 



NTSC Color Bar Pattern 
Generator 




Completely Portable, Battery 
Operated TV Color Analyzer 



Model 
LCG* 
397 



Transistorized LCR Bridge 



FM Multiplex Stereo 
Generator^ 



V 
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Order with Confidence and get the Fordham Advanta ge! 

our prices TOLL FREE 

(800)645-9518 

l» * in N.Y. State call (5 I6I 752-0050 




855 Conklin St. Farmingdale, N.Y. 11735 



■ Master Charge 

■ BankAmericard 
j ■ VISA ■ COD 

■ Money Order 

■ Check 
COD's extra 



products for personal computers ori- 
ginally served mainly the needs of the 
amateur radio community, now have 
something of interest to a much larger 
circle of computer users. 

Their model A4P and model ASP 
parallel printer interfaces for the Atari 
400 and 800 microcomputers fill a gap 
that has been quite a source of frustra- 
tion to owners of those computers. Un- 
til now it has been nearly impossible 
for an Atari user to generate hard copy 
from his machine. The Macrotronics 
interfaces remove that obstacle. 

Both interfaces are similar, differing 
only in the connectors supplied for the 
two different Atari computers, so this 
report will talk about them in the sin- 
gular, based on our experience with the 
model ASP, for the Atari 800. The in- 
terface itself is a deceptively simple 
device — a ribbon cable with a small PC 
board at one end that contains the 
actual interface circuitry, together with 
the connectors that plug into the com- 
puter. At the ribbon cable's other end 
is one of several — you indicate which 
when you place your order — connectors 
for various parallel ASCII printers. 
(The interface is also available without 
a printer-connector for specialized 
applications. The manual provides all 
the information necessary for making 
the proper connections.) 

In use, the interface- end of the cable 
plugs into controller jacks 3 and 4 (in- 
tended for game-playing— but if you' re 
interested in a printout, you're not 
playing games), on the front of the 
computer, that supply it with both the 
data for the printer and with its power. 
Those jacks differ on the two com- 
puters, hence the need for different in- 
terfaces for the model 400 and the 800. 

The PC board is so small that you 
don't even notice it when you're using 
the keyboard. The other end of the 
cable goes, of course, to the printer. 

Two short machine-language printer- 
driver programs are provided on cas- 
sette. The first is intended to be used 
directly with cassette-based systems. 
The second program is for disk-based 
systems, and, when the instructions in 
the manual are followed, is integrated 
into the Atari DOS (Disk, Operating Sys- 
tem) so it will be resident in the com- 
puter's memory whenever the disk sys- 
tem is used. 

The cassette program is only 171 
bytes long and takes about 15 seconds 
to load. Once loaded, either program 
can be completely ignored during nor- 
mal operation. About the only thing 
that will disturb them is turning the 
power to the computer off— they are 
unaffected by any of the special func- 
tion keys such as system reset, break, 
esc. etc. 

The interface, and the driver- routines 
supplied with it, work equally well for 
listings of BASIC programs, for printed 



output from within a BASIC program 
(as in printing out a mailing list or other 
report), or for printing source listings 
of machine-language programs generated 
using Atari's assembler/debugger soft- 
ware. 

The commands for these are as simple 
as plugging in the cable: LIST "P:" for 
BASIC listings, lprint to obtain out- 
put while running a BASIC program, 
and LIST # P: for source listings from 
the assembler. In addition, the manual 
provides a source listing showing the 
user how to obtain printouts from 
assembly-language programs. 

Perhaps the most amazing thing 
about this interface is that it worked 



perfectly the first time it was con- 
nected — not all that common an oc- 
currence in mating one piece of com- 
puter equipment with another. The 
suggested list price is 569.95, including 
most common printer connectors. 

One thing that the software provided 
with this interface cannot do is provide 
you with a "hard copy" record of what 
is being displayed on the screen at any 
given time — but Macrotronics has also 
provided for that situation and offers a 
program that allows you to perform a 
screen dump using a Trendcom or 
Paper Tiger printer, for an additional 
$69,95. If you want the whole package 
at once, the price is S 139.00. R-E 




precision designed for the CB professional 



When you're ready for top-of-the-line 
CB. Midland gives you the ultimate 
choice. Presenting the Professionals, 
a few of the best In Midland's Preci- 
sion Series. 

Like the 5001. Our finest 40- channel 
AM/CB. offering Midland's human- 
engineered mike, easy-to-read S/RF/ 
SWR meter, L.E.D. channel indicator, 
and a three-position (9>"l9/Normal) 
Option Priority Switch. 

Or choose the 7001, Midland's deluxe 
40- channel single sideband CB. It has 
three separate transmission and re- 
ception modes on every channel. 



along with clarifier and mike gain 
control, putting you way ahead of 
crowded AM "party-lines." 

Midland's 73-600 combines the best of 
both CB and AM.'FM/MPX stereo/ 
auto-stop cassette player In a single 
in-dash unit. Professional features in- 
clude CB monitor switch, full-range 
tone/balance.'fader controls, and a 
bright L.E.D. 40-channel readout, built 
right into the mikel 

Every Precision Series CB by Midland 
is packed with 14 special features de- 
signed for the CB professional. See 
them now at your Midland CB dealer 



Write for tret, full- col or brochure showing 

our Precision Series line, Midland CB. 

P.O. Box 1S0 3. Kansas Cily, Missouri 64141. 

A member of the Beneficial Corporation family. 
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Archer Telephone 
Recording Control 




Archer No. 43-236 




OVERALL 
PRICE 
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ADVANCE IS PROUD TO INTRODUCE the 

Line of High Quality Digital Multimeters 
Featuring The New 130 Hand-Held DMM 



KEITH LEY 
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Rugged DMMs from Keithley — all feature large, bright 
LCD display, easy-to-use rotary switches, externally accessible 
battery and fuse, 10A current range, diode test capability, low 
battery indicator, cushioned components. 



Model 131. Similar 

to Model 130, with 

increased 

accuracy 134 



Model 130. Our 

most popular model, 
the price/perfor- 
mance champ . . 125 



Model 135. First 

4 I /j-digit DMM with 
hand-held 

s 219 



convenience 
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THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 



54 WEST 45tJi STREET. HEW YORK H V 1O036 212-607-2224 
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IN ONE SMALL. SIMPLE PACKAGE, THIS 

practical little box takes all the head- 
aches out of making recordings of tele- 
phone conversations. The Telephone 
Recording Control plugs directly into 
a standard modular telephone jack, 
where it both provides a suitable audio 
interface to a cassette recorder's (or 
other) microphone input and provides 
the suitable switching that permits 
automatic starting and stopping of the 
cassette recorder (through its remote- 
control jack). 

Everything is prepared for p!ug-in- 
and-use simplicity, [n fact, an extra set 
of re cord/ play back labels is included 
for the record/playback selector switch. 
The switch permits overriding the in- 
ternal relay for listening to a recording 
without unplugging the remote-control 
connection; the extra set of labels keeps 
switch operation clear for those re- 
corders where the connector polarity 
(versus the supply of the recorder) is 
the reverse of that used by Radio 
Shack machines. 

In operation, the recorder may be left 
on with both record and playback 
buttons depressed, the Telephone Re- 
cording Control power switch on, and 
its MODE switch in the RECORD position. 
Then, assuming the Telephone Record- 
ing Control has been plugged into a live 
modular jack and into the microphone 
and remote-control connectors of the cas- 
sette recorder, it will automatically con- 
trol the recording of all conversations 
any time the phone headset is lifted off" 
the hook. 

Note that you may want more inti- 
mate control of this feature, since the 
automatic recording of a call without 
the caller's knowledge may be the 
grounds for legal action; many tele- 
phone companies have a requirement 
included in their tariffs for a beeper- 
tone alert ( 1500 Hz for l/5th of a second 
every 15 seconds is a typical require- 
ment) whenever a recorder is attached. 
Consult your local company for its ad- 
vice on the subject. 

The Archer Telephone Recording 
Control is FCC-approved for direct 
connection to a telephone line, and the 
FCC Registration Number, ringer 
equivalence, and USOC code informa- 
tion provided with the unit must be re- 
ported to your local telephone com- 
pany. Normally, they simply record 
that information on your file, but in 
some cases there may be a nominal 
charge. If you have questions, ask be- 
fore you buy. 

No batteries or power supplies are 
required for use with this device, since 
the operating power it needs is derived 
from the telephone line voltage. In 
fact, the impedance and level matching 
of the voice signals are accomplished 
with signal voltages alone, and line 
voltages are used only for remote-con- 
trol switching. 



Performance 

Having had experience with every- 
thing from acoustic couplers to induc- 
tive couplers, we were especially in- 
terested in the quality of off-line re- 
cording that the Telephone Recording 
Control could provide. It is excellent. 
Voice, music, interviews, and com- 
mercials have been recorded during 
both local and long distance tests; we 
found extraordinai-y (for over-the-phone) 
fidelity. 

Initially, there was a problem with a 
small amount of hum appearing on the 
recorded signal. That was found to be 
due to direct AC-line powering of the 
cassette machine: switching to a DC 
power-supply eliminated the hum 
problem entirely. 

Attempts to play back from the cas- 
sette machine onto the phone line (by 
connecting the microphone plug to the 
recorder's earphone jack) were less 
successful; here, the age-old custom of 
putting the telephone handset near the 
cassette speaker is the recommended 
procedure. 

While we have yet to try it, it's pos- 
sible that a computer program or a data 
cassette might be successfully played 
back through the phone using this de- 
vice. You are left to your own experi- 
ments here. 

We keep the Telephone Recording 



Control and cassette recorder at hand 
near a typewriter, transcribing re- 
corded material whenever convenient. 
The Telephone Recording Control has 
been a nerve saver and memory helper 
on more than one occasion, as well as a 
convenient time saver. 

The 2Vt x 2¥i x VA inch Telephone 

Recording Control is available at Radio 

Shack stores (catalog number 43-236) 

and sells for $24.95. R-E 

continued on page 32 
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"If this works, I'll be rich — it's an at- 
tachment for a TV set that interferes 
with CB radios and power toots. ' ' 



SHEET METALWORKERS 
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PRESS BRAKE 
SHEAR 
SLIP ROLL 
•24" width 

•20 ga. cap mild steel 
•257 lbs 
•.050A060" Vi hard aluminum 
•all functions operate simultaneously 

THE COMPLETE SHOP FOR RAD 

on,yS995 00 

F.O.B. Los Angeles 

Buy before Dec. 1, 1981 

and receive a FREE Shear-Notcher 



& V 
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SHEAR-NOTCHER 

NO DISTORTION - NO BURRS 

•continuous shearing 
•corner notching 
•tab notching 
• nibbling 




plete $58 50 



com 

add S4.00 lor shipping & handling 
Calif, residents add 6— §'/;% sales tax 

Check, Money Order, VISA or Master Card 
(include exp. dale) 



ORDERING INFORMATION 

Telephone or write to: 



tf\ PACIFIC ONE 



QB& corporation 

410 W. Pacific Coast Hwy. Suite K1 02 
Newport Beach, CA 92663 (71 4)645-5962 

CIRCLE 79 ON FREE INFSEmTTIoTI CARD 



BUILD YOUR COMPUTER BREADBOARDS 
& INTERFACES FASTER AND EASIER 
WITH NEW 




New RACK MOUNTING CAGES & ENCLOSURES AVAILABLE. 



4610 series- for STD-BUS- 
WW, solderable and 
un patterned models. 

4608 series - for Intel/ 
National SBC/BLC 80-WW 
solderable, or unpattenied. 

8804 series- for S-1 00. 
Five models available. 

4607-for DEC LSI-11/ 
PDP8-11, Heath-11. 

4609 -for Apple 1 1, Super- 
Kim, Pet Commodore with 
Expaiidamem. 

4350- for Tl 980 
Computer. 

461 1 series - for Motorola 
Exorciser,™ Rockwell 

AIM65 expansion. 

Send for FREE brochure! 



Everything in this ad is available through distributors 
or factory direct, from stock, if not available locally. 



6$) f&MS&fflionieGmipanu 

12460 Gladstone Ave., Sylmar, CA 91342; (213) 365-9661, TWX (910) 496-1539 
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/7\ FFORDABLE 
/^AUTORANGING 

DMM'S 



From 



® 



SOAR 

corporation 
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• Full autoranging for AC/DC volts, current 
and Hi/Lo Pwr. il for fast, easy use. Touch 
button diode test. 

• Advanced Micro-Circuit design with re- 
duced parts count for long term reliability. 

• Heavy duty ABS plastic case with display 
window cover for rugged field use, 

• Annunciators indicate "AC" mV, mA, O, 
kfi, plus numerical value for error free 
readings. 

• Auto decimal, polarity and low battery 
indicator. 

» Electronic or fuse overload protection for 
all functions, just in case . . . 

• Continuity beeper on Models ME-531 and 
ME-532 for "No-Look" circuit checkout. 

• 10Ampere AC/DC current ranges on ME- 
531. 

• Operates 300 hrs on two "AA" cells. 

• Complete with batteries, spare fuse, test 
leads, full one year ltd. warranty. 

MODEL ME-533 $75.00 

ME-532 85.00 

ME-531 99.50 

Available at selected Distributors or 
write/phone: 

NORTH 
AMERICAN 

1 1 26 Cornell Avenue, Cherry Hill, NJ 08002 
Tel. (609) 488-1060 
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UNTIL RECENTLY. MOST AUTORANGfNG 

digital DMM's were expensive, bulky, 
or both . The new model EZ 6 100 From 
A. W. Sperry Instruments, Inc. (245 
Marcus Blvd., Hauppauge, NY 11787) 
has done much to change that. This 
unit combines a compact size (6^i x 
3% x \ l /a inches) with many features 
that, as a rule, are found only on more 
expensive digital DMM's. 

Autoranging is available on both the 
voltage and resistance ranges. These 
ranges can also be selected manually 
using the RANGE button; the milliampere 
range must be selected manually using 
the large function switch that domi- 
nates the front panel. The range button 
is also used to defeat the auto range fea- 
ture. Pressing it will cause the meter to 
remain on the last range used. 

An overrange condition is indicated 
by a flashing "I" on the 3 '/2-digit LCD 
display. The display will also show 
which function is in use, as well as indi- 
cate polarity. 

A low-power resistance function 
with a maximum open-circuit voltage 
of 0.4 volts can be selected by the 
ac/DOLO-OHMS/ohms pushbutton. In 
addition to determining which re- 
sistance range is used, the button is 
also used to choose between either AC 




LEARN 

MICROPROCESSING 

on your own computer! 

You Learn How To; 

• D?5t-p4 CE-OE ■TiiCiO- 

piDcsssof software 

• Use i logic S Bii 
Mam pula hon Techniques 

• :•:■.■. & :■!,.:■: prOflram) 
0-tt y&ul OWn compute r 

• Urilt'SLVia MiCrOprrXcSSOi 
Architecture £ Support 
OlIpS 

•Coni'&l Programmable 
Input/Output Porta 

• Implement Real-Time talertupl Handling £ Data Transfer 
•Design /out own rniGrocDropulei 

Vou Will Receive: 

■ A lully tested and assembled 8DB5A Microcomputer wim IK HAM. IK 
EPHOM and IK PROM Memory Propammabte UO Keyboard Urn I CPU 
Card, Display and Operating System 44 pm edge connector can be 
caning urea lo any Ehjs slrucluFe, area art CPU Caid lf>i Cuslom wire- 
Map design ai user defined interact circuity, tonpnelely expandable 

■ Connpitie Step-by-Sttp Instruction Manual 

■ Comaieije User s Manual wilit programs included 

■ 352 (Lag* B065A Cookbook takes you horn &as«c rTupoprocessgr 
concepts to aciuaJ design 01 an 60£&A MiLrowmfnaier 

■ 344 page BQEOrAOeS Soilwate Design Book 1 Willi over 190 exeeulabre 
piograrn examples plus detailed examination ol all m insirur. irons 
and iypcai assembly fanrjuagpj 51 ogra m for the 906WBQ& 
htoiiptocfssar 

SiUifxUtci Guitar**! II nol compielely sabslted you may return 
the rwoduci within 3D days Tor a lull refund 

HATED BEST VALUE BY INSTRUCTORS 



&M5 MICROPROCESSOR 
TRAINING UNIT $299 S5 



■:;p.fcu card ORDERS 
CALL TOLL-FREE 

«^* A -«fe- - 1 -800-42B-BZ54 IS 

tEEI I wanr 10 sia'i learning Microprocessors Please rush me 
BfcJULT MitrftpratlUr hitninq Unit ll t£99JS plus &3 It P i -I 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees are ac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-8J. 

Grantham College of Engineering 

2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



or DC input. 

The meter can be zeroed in the OHMS 
ranges using the zero adjust pushbut- 
ton. All you have to do is switch to a 
resistance range, short the test leads 
together, and push the zero adjust 
button; the meter is automatically 
zeroed. Three input jacks are located 
to the right of the lai^e function switch. 
Those jacks are volts, common, and 

M1LLI-AMPS/OHMS. 

The model EZ 6100 can also be used 
as an audible continuity tester in the 19- 
ohms-and-below area. That feature is 
selected by switching the on/off/tone 
switch to the tone position (indicated 
by a musical note). This function will 
let you check for continuity, shorts, 
etc. without having to look away from 
your work. The tone will also sound 
when a reading is out of range and 
when the meter autoranges from one 
range to the next. You may notice that 
it takes a couple of seconds before the 
tone sounds during autoranging. That 
is because of the "thinking time 1 ' that 
is inherent in all autoranging DMM's. 

The model EZ 6100 will read from 
200-milli volts DC to 1000-volts DC 
with a resolution of from 100 micro- 
volts to I volt depending on the range. 
The meter will also read AC voltages 
from 2-600 volts full-scale with resolu- 

contintied on page 1 10 




^cippkz computer 

(ompltlt Hxrupf«*i»pi luii. panphtnli & Termini!]. 



APPLE II PLUS. 


Disk 130K 




48K SI 215 00 


controller . . . 


S575 00 


UN G SYS 


S0RAC 10120 


795 00 


VWPASCAL 395 00 


T 1-991 4 


499 00 


Green Monitor . . . 174.00 


Epson MX-80 


call us 


Leedex 100 Mori 130 00 


Color Monitor , . 


. -call us 


IDS 44 50 call us 


TI-810 


1695 00 


tl-745 1440 00 






Texas Instruments 


TI-55 S 39 95 M 


■ TI-S9 


194 00 


Accessories Callus ■ 


■ TI-55 II 


39 95 


TI-58C. aioofl 


■ Speak S Spell 
J Tl Programmer 


49 95 


PC100C 149 95 JS 


47 95 
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HEWLETT-PACKARD 




System I call us 


HP-JJCMem 




System II callus 
HP-33C 75 00 


Module 


26 00 


HP-41CV 


callus 


HP-34C 119 00 


HP- 67 


:»cd 


HP-3BC 114 99 


HP-97 


579 00 


HMICPratj 189 00 


Quad Ram 


call us 


HP-41C Primer 289 00 


Application Pac 


call us 


HP-41C CRD fltJR 169 00 






HP-S3 MP S5 ino accessory can us roi once 





SCM TYPEWRITER SPECIALS 

iCM 7700 1269 00 IMTPFPIO HT4 00 

KM 7500 2S5M CUJ5K 12 144 00 

A/tunas shipped \n ongrna) cartons witfr accessories according 
TO rnanvtacturef $ ipeattcation £#r>d money orders, personal 
check ill weeks to dear In Hlirmts add 6% sales tax 
Add SG.95 minimum snapping & handJtng charges per unir 
We sh ip UPS SuOfect (o avpjjldDNity Wntten warranty lor 
specific products can &e obtained Iree upon request Above 
prices are 'or mail order arxi prepaid only Prices and speciliwsions 
subject to change wiinout notice Send maiE orders 
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anttenna specialists co. presents the 
adua ice in high-performance antennas for 
pre Fessional CB communications 
a id major support for REACT & 



Formula cars and our new Model M 710 
Formula- 1 share an identical engineering 
strategy continually refine a proven basic 
design with one objective: MAXIMUM 
POSSIBLE PERFORMANCE 



• Precision wound water- 
proof coil Lifetime burnout 
guarantee 

• Factory tuned sel-screw 
ultra fine tuning 

• Longer Whip tor more 
reach: 

• Tapered stainless steel whip 
minimizes range-robbmq 
wind deflection. 

• Anti-state whip ball-tip. 

• New quarter-turn quick- 
dlsconnect life tested over 
2.500 times. 

• Easy to install 1 V pre- 
assembled cable, miniature 
in-line connector, contour- 
forming protective mounting 
gasket, hardware for both 
root-top or trunk-lip 
mounting. 

• 5-year limited warranty. 





For Harris of nearest 

A/S formula-1 stocking 

dealer, phone free: 

800/221-3333 



New 

formula-1 

Magnet 
Mount 



Now available- Model M-711 
tormula-1 antenna with heaviest, 



n MY. State 212/775-1395 touQhest magnet base available. 



the antenna specialists co. 



#-fi!nie«er Qunit 




a member of TTw Allen Group Inc. 

124&5 Euclid Avenue. Cleveland OH 44106 

Inrer naliona! Div : 2200 Shames Dr 
Weslbury U New York 11 590 

Canada A C Simmonds S Sons. Ltd 



torimill'1 contributes more than jusl performance: 

To encourage CB for serious highway communi- 
cations were donating SI. 00 to REACT Inter- 
national for every Formula- 1 purchased in 1981 
Join REACT Get involved Ask your dealer. 
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At < 1 1 :. yon get 
electronics 




training 

from 

specialists* 

If you're interested in learning li o w to fix air 
conditioning, service cars or install heating systems — 
talk to some other school. But if you're serious 
about electronics . . . even earning an Associate Degree , 
come to CIE —The Electronics Specialists. 



° ^ 0> Special Projects Director 

o Cleveland Institute of Electronics 

I 

Q 
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My father always told me that 
there were certain advan- 
tages to putting all your eggs in one 
basket. "John, he said, "learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 

Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 

{Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool — and want the training it takes 
—to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds— then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 

At CIE, we combine 
theory and practice. You 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it' s based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas— and builds 
on them. 

That's what happens with CIE's 
Auto- Programmed® Lessons. Each 
lesson uses world-famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely. . . before you start to 
apply theml 

But beyond dieory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perforin hundreds of checking, 
testing and analyzing projects. 

In fact, depending on the course 
you take, you'll do most of the basic 
things professionals do every day — 
even use u Digital Learning Laboratory 
to apply the digital theory essential 
today to kcq) pace with electronics 
in the eighties. 



Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 

You work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, "backed by a 
team of technical specialists. If you 
need specialized help, von get It fast 
... in writing from the faculty spe- 
cialists best qualified to handle 
your question. 

People who have known 
us a long time, think of us 
as the "FCC License 
School." 

We don't mind. We have a fine 
record of preparing people to take . . . 
and pass . . . Oie government- 
administered FCC License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 




the exams get their Licenses. You 
may already know that an FCC 
License is needed for some careers 
in electronics— and it can be a 
valuable credential anytime. 

Associate Degree 

Now, CIE olTcrs an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Find out more! Nail this 
card for your FREE 
CATALOG todayS 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if you are serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
tronics specialists— CIE. Mail die 
card or coupon today or write CIF 
(and mention die name and date of 
this magazine ), 1 776 East 1 7th 
Street, Cleveland, Ohio 441 14. 



Pattern shown on oscilloscope screen is simulated. 



I CIE 



Cleveland Institute of Electronics, Inc. 

1776 Ease 17th Street, Cleveland, Ohio 44.114 



I — I IlA ... John, I want to icarn from die specialists in electronics — CIE. 
Send me my TREE CIE school catalog — including details about the Associate 
Degree program — phis my TREE package of home study information. 
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Address _ 

City 

State 

Age . . 
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..Phone (area code ) . 
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Hitachi V202 and 
V-352 Dual Trace 
Oscilloscopes 

When you get exceptional capa- 
bility per dollar, that's superior 
cost-performance. And that's 
the 35 MHz Hitachi V-352 and 
the 20 MHz Hitachi V-202 dual 
trace oscilloscopes. 

Proof? Just skim these fea- 
tures, then note the price. For 
starters, both scopes have a 2- 
year limited warranty. And 
then there are features like 
square CRT's with internal 
graticules, vertical sensitivity 



of 1 mV/division, and a wide 
dynamic range for vertical am- 
plifier of 8 divisions or more. 
Each scope features front panel 
X-Y operation, 10X sweep mag- 
nification, 3% vertical deflec- 
tion and sweep accuracy, and 
low vertical drift. For ease of 
operation, functionally related 
controls are grouped into 3 
color-coded front panel blocks. 

How do we build in all that 
capability at such low cost? 
Chalk it up to two decades of 
oscilloscope design experience 
and some of the most modern 
production methods around. 

Hitachi V-352 and V-202 are 

CIRCLE 65 ON FREE INFORMATION CARD 



stocked by your authorized 
industrial distributor and ready 
for fast delivery. 

Ask for a demonstration and 
see more perf ormance than you 
expected for less than you 
thought possible. 

Hitachi... 

the measure of quality 

■ V-202/ $850 (probes included) 

■ V-352/ $1150 (probes included) 



# HITACHI 
Hitachi Den shi America. Ltd. 

175 Crossways Park West 
Woodbury, NY 11797 
(516)921-7200 



\t>ull recognize the name... 
appreciate the quality 




After many years of promises 
and false hopes, flat-screen 
video displays, for TV and 
other purposes, are ready 
to make their debut. The 
technology that was de- 
veloped to make them a 
reality is the subject of this 
article. 

DANNY GOODMAN 
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replaced his technologically feasible two-way wrist-radio 
years ago. We marvel at the TV's small screen-size, measuring, 
presumably, an inch or so square. What should amaze us, 
though, is not the screen size, but that the whole unit is wrist- 
watch-thin. Even today's two-inch (diagonal) screen "pocket" 
TV's, like the ones offered by Panasonic or Sanyo, need 
several inches behind the screen to accommodate the electron 
gun. 

With some recent breakthroughs on several video fronts, it 

now seems possible that products featuring thin video-displays 

in sizes ranging from Detective Tracy's gadget up to panels 

measuring six inches on a side will be on store shelves within 

the next two years. One may even be ready 

by next year. 

For many years the interest in flat 
video-displays had been aimed at find- 
ing a replacement for the cathode-ray 
tube (CRT) in television sets. In re- 
cent years, however, researchers 
have found new applications 
prospects, as microprocessor- 
based products at every level 
— factory, office, car, 
home — have become so 
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"intelligent" that they need more 
versatile outlets for their complex data. 
And while the CRT is a tried-and-true 
medium for alphanumerics and graphics, 
it is often impractical in a number of 
applications where space and power re- 
quirements make it impossible to use 
the high- voltage, long- necked tube. In 
those cases, a flat-panel screen is 
essential. 

Mr. T. P. Brody, president of Panel- 
vision (Pittsburgh, PA), notes about 
future applications for flat video-dis- 
plays, that, just as the microprocessor 
gradually became more versatile and 
found uses never before dreamed of, 
so, too, will flat-pane! displays find ap- 
plications in products in a great many 
unexpected areas. 

We have, of course, become accus- 
tomed to basic flat-panel non-video dis- 
plays such as those found on LED cal- 
culators or LCD digital watches. 
Longer strings of characters, like the 
26-character alphanumeric liquid-crys- 
tal display of Radio Shack's TRS-80 
Pocket Computer (Fig. 1) are also com- 
mon. More sophisticated alphanumeric 
displays, using less familiar technologies 
(which will be discussed later) are used 
in the orange dot-matrix displays of 
some supermarket check-out registers. 
And a new briefcase computer by 
Britain's Microdata Computers Ltd. of- 
fers its user a 12-line, 40 character-per 
line, alphanumeric flat display for better 
communication between computer and 
non-technical user. 




FIG. 1— LIQUID CRYSTAL DISPLAYS for alpha- 
numeric use, such as the one In Radio Shack's 
TRS-80 Pockat Computer, are becoming com- 
monplace. They are not suited, however, for 
graphics purposes. 

Even larger alphanumeric panels, 
with capacities in the 2000-character 
range of CRT monitors used in data- 
processing systems, are currently avail- 
able. The panels still cost several times 
more than the CRT's they are scheduled 
to replace, but as more of the driving 
electronics become integrated into high- 
volume integrated circuits, that cost is 
co likely to fall. 

y LCD displays used by some hand- 
O held games are trying to simulate de- 
{£ tailed graphics displays, providing 
[jj more realism to the play action than the 
jjj flashing blips of red offered by LED's. 
O Games like the Entex 3-D Grand Prix 
o (Fig. 2} and Mattel Electronics' Com- 
a: puter Chess employ finely detailed 
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FIG. 2— LCD'S CAN BE USED for graphics, as in 
Entex's 3-D Grand Prix game, but the displays 
are "hard wired" and cannot be changed by the 
user. 



LCD displays for added realism, but 
the images are "hard-wired" so that 
any given display element is active for 
specific images and those images only. 
Shapes of the images are predetermined 
at point of manufacture. 

True video and graphics representa- 
tions on flat panels offer special chal- 
lenges, as we will see, yet there already 
appears to be a need for those displays 
in today's electronic environment. 
Automobile dashboards and aircraft 
cockpits are areas in which detailed 
video-displays of the vehicle's operating 
conditions would be useful. Portable 
computer-terminals could also be more 
valuable to their operators with high- 
resolution displays offering the graphics 
capabilities of the home or office CRT 
monitor. 

In educational equipment, where 
graphics play a key role in learning re- 
inforcement, rugged portable displays 
would be quite useful. Xerox Research 
Laboratories (Palo Alto, C A) has had a 
handheld electronic tutor floating 
around its think tank for years. Its main 
ingredients — as foreseen at its very in- 
ception — were high-density integrated- 
circuit memories containing prepro- 
grammed coursework and a flat graphics 
panel. After all the years, the IC's are 
ready, but the video panel is lagging 
behind. 

In the television area, flat panels of 
large enough size and brightness appear 
to be more desirable than the cumber- 
some projection-TV systems of today. 
At the other end of the size scale, 
portable TV is a likely target for the 
small size and low power-consumption 
of some flat-panel devices. 

Some researchers have already begun 
to show off the feasibility of small- 



screen flat television-displays for the 
consumer marketplace. Convincing 
demonstrations have revealed the suc- 
cess of two vastly different approaches 
to panel-television image-creation. The 
first involves the application of sophisti- 
cated solid-state techniques, while the 
other is a novel variation on the electron- 
gun CRT theme. 

Solid-state panels 

The pace has quickened in the last 
two years in efforts to create a solid- 
state- pane I video-screen, though re- 
search has been going on for at least 15 
years. A solid-state panel does not use 
a beam scanning-system, but rather a 
concept known as matrix scanning. It 
holds great promise as a video and 
graphics medium not only for television 
receivers, but in applications where a 
pictorial display would be beneficial — 
yet where space and/or power require- 
ments make a CRT impractical. 

A matrix display, in its most basic 
form is an orderly mosaic, made up 
of closely spaced columns and rows of 
picture elements as shown in Fig. 3. As 
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FIG. 3— AN EARLY EXAMPLE of a matrix dis- 
play clearly shows the mosaic elements. Also, 
note "contouring" a* the left caused by a limited 
number of gray levels. 

in the case with a mosaic tile mural, the 
more densely packed and smaller the 
tiles, or picture elements, the better the 
resolution. 

The common feature of virtually all 
matrix displays is the basic construc- 
tion of the panel. Along the back plate 
of the device run horizontal rows of 
electrodes, one for each row of picture 
elements. The vertical column-elec- 
trodes are usually transparent, and are 
fabricated on the glass faceplate of the 
device. Coating both row and column 
electrodes are insulating layers (again, 
transparent for the column electrodes). 
Sandwiched between those electrode 
insulators, and electrically connected 
to the electrodes, is a layer of material, 
in roughly a square shape, that is ex- 
cited or altered by the application of 
voltage running through it when both 
electrodes are powered up to change its 
light-emitting or reflecting character- 




FIG. 4 — SIMPLIFIED DIAGRAM of matrix display shows how each picture element (pixel) can be 
addressed individually, 

INSULATOR , TRANSPARENT 

ELECTRODE 




INSULATOR 



FIG. 5— THIN-FILM ELECTROLUMINESCENT elements emits light when voltage is applied to ZnS 
film. Black layer beneath film increases contrast. 




FIG. 6— ELEMENTS OF A PLASMA PANEL, with bottom row glowing. A voltage pulse to the display 
anode causes gas within the display discharge space to emit ultraviolet light and excite phosphor 
coating, which produces visible light. 



istics. Any point at which a column and 
row electrode intersect is a picture ele- 
ment (pixel)- Figure 4 shows the ele- 
ments of a matrix display. 

The driving electronics of such an 
array must be able to send a specified 
voltage to any given element of the 
screen for each frame of the picture. In 
the case of television images, each ele- 
ment must react with a luminance pro- 
portional to the voltage applied in order 
to provide various shades of gray be- 



tween black and white. Even when the 
addressing pulse is absent (as the drivers 
address other elements of the frame), 
the voltage on the element must remain 
constant until the next voltage pulse 
reaches the element. The gray shade of 
an element also needs to change very 
quickly as the image on the screen 
moves frame-by-frame. In other words, 
the element must power up quickly, 
maintain its charge, and then discharge 
before the pulse of the next picture 



frame. 

Within the matrix-panel development 
arena, there are two distinct fields of re- 
search going on — each with its own 
challenges, and each with its own string 
of recent successes. The first has to do 
with the materials used to construct the 
display: the second involves the means 
of powering up, or addressing, the tens 
of thousands of elements required for 
an acceptable TV picture. 

Panel materials 

The "materials" question has been 
going around for some time, with each 
type of display system having had its 
popularity go through shaip peaks and 
deep valleys. The most popular sys- 
tems are these: 

Electroluminescence: As the name im- 
plies, this method uses a voltage to 
excite phosphor chemical-mixtures to 
emit visible light. The principle dates 
back to the 1930"s, when the mixture 
used was in powder form. That tended 
to lose its luminance too soon to be 
considered for long-life display applica- 
tions. Instead, activity has focused on 
what is known as thin-film electro- 
luminescence. Here, a phosphor film 
— commonly zinc sulphide (ZnS) doped 
with manganese — is deposited on one in- 
sulating layer in a method similar to semi- 
conductor manufacturing (see Fig. 5). 
The search is on for thin-film phosphor 
mixtures which emit light of multiple 
colors efficiently for full-color video. 

The materials currently in use exhibit 
the much-desired characteristics of fast 
response-time and high peak-bright- 
ness. However, their high voltage-re- 
quirements (200- volts RMS) and yel- 
lowish light emission are seen as draw- 
backs when it comes to portable con- 
sumer-video applications. 
Plasma panels: Also known as gas-dis- 
charge panels, these are based on the 
principle that within a vacuum chamber 
filled with neon or similar gases, a 
series of light and dark spaces of dif- 
ferent characteristics will appear be- 
tween a cathode and anode at opposite 
ends of the chamber. One of those light 
spaces, called the positive column, or 
display discharge-space, happens to be 
a highly efficient ultraviolet light source 
that can be used to excite phosphors to 
emit visible light. By way of a complex 
two-chamber system, and a transparent 
display anode on the faceplate, a 
phosphor-coated display chamber will 
emit light when power is applied (Figs, 
6 and 7). By grouping three chambers 
side-by-side, each with a different- 
colored light-emitting phosphor, any 
color can be produced by exciting the 
color chambers in the proper ratios. 
Some outside observers have high 
hopes for the plasma panel becoming a 
replacement for the color CRT in 
medium sized panels, provided the 
brightness can be improved. 
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FACE PLATE 



DISPLAY ANODE 



INSULATING GLASS 
LAYER 

DISPLAY DISCHARGE 
SPACE 

PHOSPHOR 

SPACER 
AUXILIARY DISCHARGE 
SPACE 

CATHODE 
AUXILIARY ANODE 



BASE PLATE 
RESISTOR 



FIG. 7— EXPLODED VIEW OF PLASMA DISPLAY 
shows phosphor coating lining display dis- 
charge-space. 



Liquid crystal displays: This is a passive 
medium, in that it does not emit light. It 
uses the same principles as the LCD 
digital watch or calculator displays. 
Ambient light normally is reflected by 
the rear piate" of an LCD. If a volt- 
age is applied to a specific area, the 
molecular structure of the material 
changes so that light cannot pass 
through it. blacking out that segment. 
The effect is like a louvered blind 
shutting out light at one window pane. 
Removing the voltage restores the LCD 
to its original structure, letting light 
pass freely. While the LCD is a low- 
voltage device, the major hurdle has 
been to improve its response time to 
better than the TV frame-rate of 33 
milliseconds. 



Light-emitting diodes: Currently out of 
favor with most researchers, the light- 
emitting diode matrix uses a compact 
arrangement of LED's fabricated di- 
rectly onto a substrate, as shown in 
Fig. 8. All electrode rows and columns 
are located on the substrate, with anode 
connections to the tips of the LED 
components made with ultra-fine gold 
wires, in a fashion similar to that used 
in manufacturing integrated circuits. 
Others: Several newer materials are 
also under investigation. Two of the 
more popular are passive devices, elec- 
trochromic and electrophoretic. Both 
represent materials that alter their light- 
reflecting characteristics when a volt- 
age is applied and produce a color con- 
trasting against a different background 
color (see Fig. 9). Numerous laboratory 
oddities have also been demonstrated, 
including one which conceives of micro- 
scopic magnetic spheres, one hemi- 
sphere white, the other black, encap- 
sulated in tiny, clear cubes. The spheres 
would tum freely within their cubes, 
baring to the viewer white, black, or 
any proportion in between, depending 
on the direction and intensity of an ad- 
dressing magnetic field on a picture ele- 
ment containing dozens of spheres. 

Matrix addressing 

Following a different line of research 
are those concerned with matrix-ad- 
dressing techniques. The challenge 
here is twofold: In the first case there is 
the desire to limit the number of inter- 
connections between the picture panel 
and the television electronics to the 
minimum. On a matrix screen with 220 
row-electrodes and 240 column-elec- 
trodes, for example, there can be as 
many as 460 wires coming from the dis- 
play matrix to be interfaced to the re- 
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FIG. 8— LED MATRIX DISPLAY is made up of an array of discrete LED's fabricated on the same 
substrate and connected by extremely fine gold wire. 
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FIG. 10— ACTIVE MATRIX PICTURE ELEMENT. 
Switching transistor and storage capacitor are 
integrated into panel construction, then con- 
cealed by a square display element (liquid crys- 
tal in this example). 



ceiver. In terms of reliability, this 
means too many points that can fail. In 
manufacturing terms, it is a nightmare 
of expensive assembly. 

The second part of the addressing 
challenge involves energizing each ele- 
ment. While it is relatively easy to 
apply a voltage to any element, it is 
necessary for that element to retain the 
charge for a period longer than it is 
initially driven. Some storage device, 
and a switch to keep that device turned 
on in the absence of the main voltage, 
are needed at each element. Such an 
arrangement is shown in Fig. 10. 

It appears that both problems of ad- 
dressing are being solved with the appli- 
cation of solid-state fabrication pro- 
cesses directly on — or rather inside — 
the panel screen. 

Thin-film transistors (TFT's) and 
supportive components are being de- 
posited on the substrate of display 
panels at each element. Photomicro- 
graphs of the panels show the familiar 
layers of materials often used in inte- 
grated circuits. Most of the circuitry is 
covered by an insulating layer, separat- 
ing electronics from the display ma- 
terial, with the exception of a tiny 
"through-hole" for electrical contact. 
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GLASS PLATE 




FIG. 9— COLOR OF ELECTROPHORETIC display depends on whether pigment particles In dye solu- 
tion are in suspension or concentrated against transparent faceplate electrode. 



Pocket LCD television 

A close examination of one matrix 
display demonstrated in a prototype 
consumer product will help explain the 
construction of a matrix video display. 
The construction details outlined in 
Figs. 1 1 and 12 are for a pocket-TV pro- 
totype by Toshiba. 

The screen is made up of 220 hori- 
zontal rows and 240 vertical columns of 
tiny liquid-crystal squares: 52,800 pic- 
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FIG. 11— PICTURE ELEMENT CIRCUIT used by 
Toshiba. Storage capacitor keeps element 
"alive" between address pulses. 
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FIG. 12— CONFIGURATION of picture element. 
Through-hole for display electrode is not visible 
in finished panel. 



ture elements in all. All are crammed 
onto an area measuring 30.8 mm x 40.8 
mm, producing a two-inch diagonal 
black and white picture. Each picture 
element has an active display area of 
132 x 162 microns, with a center-to- 
center spacing (also known as "pitch") 
of 140 x 170 microns. 

Toshiba claims to have solved the 
slow-response problem of LCD materials 
with a proprietary formulation. The re- 
sponse times reported are on the order 
of 30 milliseconds. Actual broadcast 
reception in the demonstration units 
does not indicate any smearing of the 
picture when the images move. 

Toshiba attacked the problem of the 
enormous number of interconnections 
between the LCD matrix and the re- 
ceiver electronics by incorporating the 
driving electronics for the row elec- 
trodes (gate-bus) directly on the same 
substrate as the picture elements. Only 
six connections are made to the gate- 
bus drivers, which, in turn, drive the 
220 rows of elements. In future genera- 
tions of the device, the drain-bus driving 
circuits will also be constructed on the 
matrix chip. 
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FIG. 13— CROSS SECTION of Toshiba LCD dis- 
play element. Titanium layer provides extra- 
smooth base for highly reflective gold-nickel 
electrode. Liquid-crystal material is approxi- 
mately 10 microns thick. 



Toshiba screen construction is that the 
electronic circuitry on the substrate is 
covered by two layers, as shown in Fig. 
13. The first is a poly-imide coating 
which provides an especially smooth 
base for the second, a highly reflective 
display-electrode layer made of a gold- 
nickel alloy. The combination of smooth- 
ness and high reflectivity sets the contrast 
ratio at a respectable 20: 1 . Five gray 
levels have been attained through volt- 
age variations at each display element 
and integral storage capacitors. 

Three prototype matrix-display sets 
have been demonstrated at consumer 
electronics trade shows in Japan and 
the U.S. The smallest set, measuring 
6.8 x 3.2 x 0.7 inches thick, is a TV 
only, with slide-rule tuning of all VHF 
and UHF channels. Another sample in- 
corporates an AM radio, while the third 
includes an LCD digital clock in a 
slightly taller package. The present 
power-consumption level of 2.2 watts is 
higher than Toshiba's production-TV 
goal of about 1 watt. At 2.2 watts, the 






FIG. 14 — TOSHIBA'S LCD TV PROTOTYPES. Smallest unit measures 6.E x 3.2 x 0.7 Inches. 



Manufacturing yield is an important 
factor in making this LCD screen, be- 
cause the gate- bus drivers and 52,800 
picture elements' electronics are all 
fabricated on a single 3-inch wafer. A 
hairbreadth misalignment can affect 
one element, or part of a row of ele- 
ments, destroying an otherwise flaw- 
less mini-image. Anyone with knowl- 
edge or experience in the field of semi- 
conductor manufacture knows that 
yields of 60-70% are common in to- 
day's simple circuits, with that number 
decreasing rapidly as the size of each 
circuit increases. 

As the search for larger and larger 
matrix-panels goes on, and the use of 
thin-film transistor circuitry expands, 
high yields will be quite important, if 
not crucial, to the success of those 
panels. 

Another important feature of the 



sets, shown in Fig. 1 4, are reported to 
run for three to four hours using a pair 
of lithium cells. 

All three sets have a zoom feature 
that doubles the size of the image at the 
center of the screen at the touch of a 
button. 

Toshiba is not the only company in 
the LCD TV race. Hitachi, Ltd. is also 
demonstrating their version of a palm- 
sized television set with a screen mea- 
suring almost three inches diagonally. 
Hitachi claims to be using a different 
matrix-addressing technique which 
they call a quad-matrix. The prototype 
is said to have a current drain of only 
1 .3 watts, and can play for four hours 
on four "AA" cells. 

It may be a couple of years before 
any of those, or comparable sets, reach 
the stores. And, their prices will be 
high — around $400 for the first-genera- 
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tion models. As with all heavily semi- 
conductor-based products, the price 
should drop rapidly as production 
volumes and yields increase. Industrial 
video applications may help to stimulate 
the jump in volume. 

Flat CRT 

The other flat-screen TV system 
demonstrated employs the traditional 
raster scan technique, where a televi- 
sion picture is "painted" on a picture- 
tube phosphor, 525 lines (in the U.S.) 
per frame, 30 frames per second. The 
difference for flat video is that the elec- 
tron gun is placed parallel to the screen, 
instead of perpendicular to it. 

The idea of having the electron beam 
spew out from the side of the screen is 
an old one; the first demonstrations 
were made more than 25 years ago. All 
along, there were numerous problems 
which proved difficult to conquer. 

The biggest challenge was to over- 
come the distortion of the picture as the 
electron-beam hit the phosphor sur- 
face. A spot would appear elliptical in- 
stead of circular, like the effect of a 
spotlight hitting a stage from any angle 
except directly overhead, and an out- 
of-focus picture would result. 

Difficulties also arose in making the 
picture fill the entire screen — including 
the corners and edges — with uniform 
clarity and brightness. 

Recently, word came from Britain's 
Sinclair Research Ltd. that the prob- 
lems had been overcome, and that a 
flat-picture tube for a battery-operated, 
portable television was ready for mass 
production, A prototype of the unit 
shown in Fig, 15, and measuring 6x4 
x I inches thin was demonstrated. 
Pricing, when available in the U.S. in 




FIG. 15— SINCLAIR RESEARCH'S FLAT-CRT 
TV. The 6 x 4 x 1-inch unit is expected to sell 
in the S1 00 range when it is introduced in 1382. 




FIG. 16 — FLAT CRT has phosphor coating on 
rear instead of front. Picture Is viewed through 
the tube. 

1982, will be in the astonishingly-low 
$100 range. 

The key to this paperback- sized TV 
is the flat tube (Fig. 16) which uses 
some unique methods to achieve the 
sidelong raster scan. 

The tube itself measures approxi- 
mately 4 X 2 X M inches. Its most 
unusual construction feature is that the 
phosphor screen is located on the in- 
side of the tube, on the rear plate. You 
see the image, on the inside of the 
phosphor, through the vacuum and 
through the invisible scanning electron 
beams, instead of on the outside of the 
phosphor. One major benefit from this 
system is that the picture can achieve 



greater brightness with less power con- 
sumption than traditionally-designed 
tubes of the same size. 

As the electron beam, made to scan 
by a series of electrostatic deflection- 
plates, speeds out of the gun, it traverses 
a focusing field created by a transparent 
electrode on the front face. It is this 
field that corrects the angle of beam- 
incidence for uniformity across the 
phosphor field, rounding the potentially- 
elliptical beam spot. 

Special optics are also used to bring a 
normal-appearing video picture to the 
viewer's eye. The screen height of the 
Sinclair tube is only one-half of what 
you'd expect it to be. The smaller scan- 
ning area that results reduces both 
power consumption and the potential 
for distortion involved in sending the 
electron beam far off the axis of the 
gun. Proper proportion of the picture is 
restored by way of a Fresnel lens in- 
corporated into the plastic faceplate of 
the exterior case. 

Another unusual technique used to 
reduce the number of wire interconnec- 
tions, which would otherwise slow 
manufacture and lessen reliability is 
screen-printing all connections to the 
gun and deflection/focusing electrodes 
onto the glass front-plate of the tube, 

Sinclair speculates that the concept 
of this pocket-sized tube can be up- 
graded in scale to the point where a 50- 
inch wall-mounted TV will be possible, 
with all the electronics concealed in a 
"shoe-box-sized unit" at its side. Color 
TV, using a 3-gun array, is also con- 
sidered possible. 

Now, though, we have to wonder: 
Since the small flat TV panel is just 
about upon us, what new gadget will 
Dick Tracy get for his wrist? R-E 
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Exposure to microwaves 

The New York State Worker's Compen- 
sation board recently upheld a decision 
that the death of Samuel Yannon, tele- 
phone technician, was caused by pro- 
longed exposure to microwaves. Mr. Yan- 
non tuned and maintained microwave 
equipment that is located on the 87th 
floor of the Empire State Building from 
1957 through 1968. 

This appears to be the first case in 
which the dangers of microwaves have 
been accepted in a United States court; 
the decision is being appealed. One expert 
who testified against the Yannon claim 
went so far as to state: "There is no evi- 
dence of human hazards other than 
superficial burning at such frequencies..." 

In Europe, microwaves are taken much 
more seriously, and hundreds of cases of 
microwave sickness have already been 
reported. The permitted level of micro- 
wave exposure in the Soviet Union, for 
example, is only one thousandth of that 
which is currently permitted in the United 
States under Federal guidelines. 

The case is attracting a great deal of 



attention both among manufacturers of 
electronic equipment, who might be 
faced with large claims for damages, and 
environmental workers, who have been 
pointing out the hazards of electronic 
radiation for some years. "The Yannon 
case is the most important piece of litiga- 
tion since the Bore! case in 1973 exposed 
the dangers of asbestos," says Paul Bro- 
deur, author of The Zapping of America, a 
1977 book on the growing exposure of 
Americans to electromagnetic radiation. 



RCA large-screen projection TV 

An early entry into the projection-TV 
business was forecast at a meeting of 
RCA distributors in Dallas late last year. 
RCA's plans include a 50-inch diagonal 
screen model— which will have about 
four times more screen area than the 25- 
inch picture of RCA's largest direct-view 
receiver. The size of the new projection- 
set picture is 1,176 square inches as com- 
pared to the 315 square inches of the 
present 25-inch receiver. 



RCA is not really a newcomer in the 
projection-set field. Following the intro- 
duction of the company's first mass-pro- 
duction set in 1946— a 10-inch model that 
sold for $375 — it brought out a series of 
projection receivers. The first of those— 
made in 1947— had a 300 square-inch pic- 
ture and sold for $1200. 

CBS high-resolution TV 
prototype 

Columbia Broadcasting System re- 
cently demonstrated a new high-resolution 
television system with a 1,125-line signal. 
Transmission was in the 12-GHz band. 
with a bandwidth of 30 MHz. CBS was 
quick to point out that the system, which 
was largely developed by NHK, the Japan 
Broadcasting Corp., is in the early ex- 
perimental stage and that all details are 
subject to change at any time. 

CBS has requested that the FCC consider 
the feasibility of a service based on the 
system when planning spectrum space in 
the forthcoming allocations slated for 
1983. R-E 
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IN SEPTEMBER WE 

described an analog 
reverberation unit that adds realism to 
recorded music. Have that issue handy 
as we continue by showing you how to 
build your own. 



Construction 

Foil patterns for the double-sided PC 
board are shown in Figs. 8 and 9. Note 
that the component-side of the board is 
laid out so that, when trimmed, it will 
be divided into two electrically-isolated 
sections. Almost all of the reverberation 
unit's components are mounted on the 
PC board (refer to Fig. 10). The board 
is double-sided, so unless it is plated- 
through, care must be taken to connect 
the two sides using jumpers where the 
foil patterns on both sides of the board 
coincide. Generally, components (in- 
cluding integrated circuits) that connect 
to the ground plane should be inserted 
first and soldered to minimize static- 
electricity problems — especially if you 
are not using sockets. Do not install 
LED I — you'll need it to check out the 
unit. Note that connections to the off- 
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FIG 8— FOIL PATTERN for the bottom side of the PC board. Note that the PC board is double sided 
(see Fig. 9). 



board components (front panel con- 
trols, input jacks, etc.) are made to the 
pads labeled "A" through "U," cor- 
responding to similarly labeled points in 
the schematic. 

The front-panel controls should be 
connected to the board before they are 
mounted mechanically. The AC ground 
(point "E") is common to the input 

LEVEL, OUTPUT LEVEL, and REVERB 

controls; wiring one end of each of those 
pots together and then wiring to point 
"E" on the PC board is the simplest 



way to make that connection. The wires 
from the controls to the PC board 
should be about 8 inches long. 

Care must be taken to isolate the out- 
put jack from the chassis (AC ground). 
The easiest way to do that is to put an 
insulating layer of electrical tape or 
Mylar film over the chassis hole (from 
the inside), and cut a similar, but slight- 
ly smaller, hole through the tape or 
film. If that is done, the jack will not 
come in electrical contact with the 
chassis when it is installed. 
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The jumper from "T" to "U" must 

be left disconnected during checkout 
to reduce the chance of damaging the 
output stage. Also, R57, which sets the 
bias current in the output stage, should 
be set at its minimum value (i.e., D8 
shorted to the base of Q5). The check- 
out procedure is as follows: 

1. Using an ohmmeter, make 
sure that all sections of the 
ground plane (on the com- 
ponent side of the board), 
except for the one that runs to 
the right-hand edge of the 
board, are connected together. 
(That section is V EE ; the others 
are AC ground). 

2. Plug the unit in, and turn it on. 
Using a voltmeter, read the 
voltages between the trans- 
former's center tap (V EE ) and 
the cathode of D1 and the 
cathode of D3. In both cases 
the voltage should be 25-volts 
DC. 

3. Referring to voltmeter read- 
ings to V EE , check the positive 
voltage on pin 8 of each op- 
amp (IC1, IC2, IC6. IC7, and 
IC9). It should be about 18 
volts. The voltage at the ground 
plane on the left-hand side of 
the board should be about 10 
volts. 

4. With the level and output level 
controls set at their minimum 
values, and the DELAYand feed- 
back delay controls set at 50% 
of full scale, the output (pins 1 
and 7) of all op-amps should 
be about 10 volts. 

5. Check the clock pulses at the 
outputs of the CMOS D flip- 
flops (IC1 1 -a and IC1 1 -b). The 
DC reading should be about 9 
volts at those points: the AC 
reading should be 5-10 volts, 
depending on the type of met- 
er used. 

6. To adjust the bias current in 
the output stage, temporarily 
connect LED 1 from point "T" 
to V cc , Current flowing through 
Q1 and Q2 (also Q3 and Q4) 
will now flow through the LED. 
(If you wish, an ammeter can 
be connected between point 
"T" and V cc and used in place 
of the LED for this checkout 
procedure.) Adjusting R3 will 
cause Q1 and Q2 to conduct 
and LED1 to glow. Since dis- 
tortion is reduced with increas- 
ing current level, it is desirable 
to keep the bias current rea- 
sonably high; however, if the 
current is too high, reliability 
will be reduced. Carefully 
touch the power FET's (Q1- 

tn Q4) and adjust R57 until LED1 

— glows brightly but the FET's 

O do not get hot. You should 

cc read about 15 mA if you're 

O using an ammeter. After the 

jj bias current has been set, 

w LED1 should be installed be- 

O tween R77 and point V and a 

§ jumper placed between points 

IE "T" and "U." 
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FIG. 9 — COMPONENT (TOP) SIDE of the double-sided PC board. This pattern Is NOT a negative- 
there Is no foil around many of the holes so the component leads can pass through the board with- 
out contacting the ground plane. 



Once you've completed the checkout 
procedure and are sure that everything 
is correct, the PC board, potentiometers, 
transformer, and jacks should be 
mounted securely in the case. The PC 
board should be mounted on standoffs. 
The case used, and its layout, are not 
critical as long as everything fits com- 
fortably (the case shown in Fig. 1 1 is 
included with the kit available from the 
supplier listed in the Parts List). 

Setup 

The reverberation system is con- 
nected to your stereo system using the 
stereo's tape-monitor output. The out- 
put of the delay unit can be connected 
to a high-efficiency speaker. That 
speaker is generally placed at the rear 
of the listening room. Set up that way, 
the analog reverberation system can 
simulate the sound reflected from the 
rear of a concert hail. 

Use of the controls on the front 
panel is reasonably straightforward. 
The input LEVEL control adjusts the 
sensitivity of the unit for maximum 
dynamic range. With the output level 
control set so that the output level is 
low (to avoid overloading the amplifier), 
the input level control is set so that 
the level is as high as possible without 
overloading on loud passages. Initially, 
the reverb control should be kept at its 
minimum position. The delay control 
is adjusted for the desired (first-arrival) 
delay; this is best done with your system 
playing at a low level so that both out- 
puts can be heard at the same time. The 
FEEDBACK delay control is not likely 
to have a dramatic effect on the sound 
quality. While that control's presence 
in the circuit breaks up the "standing- 
wave" effect, its precise setting is un- 
important. Adjust the feedback delay 
control for minimum noise. (The pres- 
ence of two clock-signals causes a 
limited amount of interrnodulation, 
heard as whistles and tweets. They are 



eliminated by adjusting the feedback 
delay control). 

The degree of reverberation is ad- 
justed with the reverb control. There 
is a definite threshold where audible 
reverberation begins. Beyond that 
point, the reverberation becomes both 
more pronounced and more artificial; 
the system will actually oscillate if the 
reverb control is turned up too high. 
Even before oscillation occurs, there is 
an increase in the peak signal-level that 
may force you to turn down the input 
level control. 

The most difficult adjustment to 
make is setting the output level con- 
trol. There is a strong temptation to 
make the delayed signal too loud. Bear 
in mind that the more subtle the effect 
of the reverb, the more impressive it 
will be! That seeming contradiction is 
something one usually learns the hard 
way; perhaps this advice will help. 

Speaker selection 

The choice of a rear speaker is im- 
portant if the system is to work prop- 
erly. The delayed channel does not 
have as wide a bandwidth as the front 
channel, so a wide, flat, powerful high- 
frequency driver is unnecessary. With 
about one watt of power available, ef- 
ficiency is far more important than 
power-handling capability. 

Looking at some of the "mini- 
speakers" that are currently on the 
market can help us understand the 
reverberation system's speaker re- 
quirements. Those small, acoustic- 
suspension, two-way systems have two 
notable features: most have excellent 
high-frequency response, and all are 
inefficient. Their lack of efficiency pre- 
vents them from playing loudly, but 
their output is more than adequate for 
most purposes. The high-frequency re- 
sponse is, if anything, a point against 
that type of unit. The high frequencies 
do not help the reverberation system 
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FIG. 10— DOUBLE-SIDED BOARD should be trimmed so that foil on component side is split into two 
areas to separate areas of differing potential. Also, be sure transistors Q1-Q4 are positioned with 
beveled edges at lower right 



PARTS LIST 


Resistors Yt watt, 5%, unless other- 


C22— .01 pF, polystyrene 


wise noted 


C25, C27, C31, C34— 4.7 nF, 16 VDC, 


R1, R2, R8, R20, R22, R24, R39. R40. 


electrolytic 


R47. R73, R74— 100,000 ohms 


C28, C37-C44— .1 jiF, ceramic disc 


R3, R45— 200,000 ohms 


C29. C35— 2,200 ^F, 25 VDC, electro- 


R4— 39,000 ohms 


lytic 


R5, R44 — 5000 ohms, potentiometer, 


C30— 1000 mF, 25 VDC. electrolytic 


audio taper 


C32, C33— 510 pF, ceramic disc 


R6, R7, R11, R12, R14-R16, R18, R25, 


C36— .01 pF, 400 VDC, electrolytic 


R31-R36, R38— 18.000 ohms 


Semiconductors 


R9, R17, R30, R43— 30.000 ohms 


D1-D4— 1N4002, 100 PIV. 1 amp 


R10 — 100,000 ohms, potentiometer. 


D5-D12— 1N914 


linear taper 


LED1 — jumbo red LED 


R13— 5600 ohms 


Q1-Q4— VN46QF VMOS transistor 


R19, R21, R23, R41, R4S— 47.000 ohms 


(Siticonix) 


R26— 24,000 ohms 


Q5-Q8— 2N4403 PNP transistor 


R27 — 75,000 ohms 


IC1. IC2, 1C6, IC7— NE5512 low-noise 


R28— 27,000 ohms 


dual op-amp (Signetics) 


R29, R60, R62— 15,000 ohms 


IC3-IC5, IC8— TDA1022, 512-stage 


R37— 22,000 ohms 


bucket-brigade device (Philips) 


R42, R58, R65, R69. R72. R77— 3000 


IC9 — NE5532 low-noise dual op-amp 


ohms 


(Signetics) 


R46— 2000 ohms 


IC10— NE556-1 dual timer (Signetics) 


R49— 100 ohms 


IC11— CD4013 duat D flip-flop (RCA) 


R50— 43,000 ohms 


IC12— jiA78MG adjustable voltage 


R51— 620,000 ohms 


regulator (Fairchild) 


R52— 180,000 ohms 


IC13— NE5517 TCA (Signetics) 


R53 — 360,000 ohms 


L1 — 10 turns of No. 22 wire wound 


R54— 62,000 ohms 


around C35 


R55 — 470.000 ohms 


T1—36 VCT. 300 mA 


R56— 5000 ohms 


Miscellaneous: PC board (double- 


R57 — 5000 ohms, trimmer potentiometer 


sided with plated-through holes), 


R59— 20,000 ohms 


case, hardware, etc. 


R61, R63— 910 ohms 




R64, R66— 20,000 ohms, potentio- 


NOTE: The following are available 


meter, linear taper 


from Advanced Analog Systems, Inc., 


R67, R75— 200 ohms 


790 Lucerne Dr., Sunnyvale, CA 94086 


R68, R70— 300 ohms 


(Tel. 408-730-9786): ARS-911— com- 


R71— 7500 ohms 


plete kit including case, $149.95; PC- 


R76 — 10 ohms 


911— PC board only, $24.00; IC-911— 


Capacitors 


IC1-IC13 and Q1-Q8 only $49.95. Visa 


C1. C2, C9-C1 1 , C20— .22 nF, 100 VDC, 


and Mastercard welcome. California 


Mylar 


residents please add sales tax. Prices 


C3-C8, C12-C19, C21, C23, C24, C26— 


Include shipping (within continental 


.001 wF, polystyrene 


U.S. only). 




FIG. 11— THE COMPLETED REVERB unit. En- 
closure shown Is included with kit available 
from supplier listed in Parts List. 



recreate the feeling of a large hall, but 
instead make any system-noise or dis- 
tortion much more obvious. We found 
that disconnecting the tweeter and 
operating the woofer over the full range 
gave impressive performance. 

Generally, a single full-range speaker 
is adequate for the reverberation system. 
Better still, an array of speakers will 
help improve the "spaciousness" of 
the reverberation. As long as there are 
no gross frequency-response irregulari- 
ties, the characteristics of most speak- 
ers are generally no worse than the 
frequency-response variations found in 
actual concert halls. Those variations 
are caused by the resonances of the 
reflecting walls and ceilings in the hall, 
and the frequency-dependent sound- 
absorption properties of those walls 
and ceilings. 

One major problem that you may 

have initially is amplifier-overload. It's 

rather obvious that you won't get rock- 

cont'uuied on page 95 
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Now that you've built the 
antenna, you have to set it 
up and aim it in the right 
direction. This month we'll 
show you everything you 
need to. know to complete 
the project 

BY H. D. McCULLOUGH 



Part 3 
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BEFORE INSTALLING 
the 8- Ball, you need 
to know where the satellites thai you're 
interested in are located relative to 
where you live. That information is 
needed to position the antenna properly. 



Positioning the antenna 

Using the graphs in Figs. 23 and 24. 
and Table 2. you can determine the 
elevation and azimuth from any loca- 
tion to any satellite. To use the graphs, 
you must know your longitude and lati- 
tude, and the longitude of the satellite. 
Table 2 shows the positions of the satel- 
lites in the Clark belt. 

After determining the look-angles 
(elevation and azimuth) to the satel- 
lite^) desired, you must set the base 
pads for the necessary azimuth heading. 
Figure 25 shows how the pads are posi- 
tioned, and Table I (p, 62. Sept. issue) 
gives the front-to-back and side-to-side 
dimensions. Pour concrete piers or 
pads I foot square and 2 feet deep 
{more in loose soil). Set 10-inch long, 
W-inch anchor bolts to project 2-3 
inches above the surface. (Note that 
the rear pads are spread farther apart 
than the front ones. The front pads are 
5 feet. 8 inches apart; the rear ones 
from 7 feet, 4 inches to 8 feet, 2 inches.) 
Figure 26 shows how the antenna is 



anchored on the pads. 

If you are primarily interested in re- 
ceiving signals from one satellite, then 
face the antenna toward the azimuth 
heading of that "bird" and, for eleva- 
tion look-angles of 30 degrees or less, 
tilt the antenna back from the vertical 
an amount equal to half the elevation 
look-angle of that satellite. The focal 
point (and the hom/LNA location) will 
be 6-feet high and directly in front of 
the dish. (Refer to Fig. 4-a in "How the 
8- Ball Got Its Shape". P. 61 in the 
September issue) 

For elevation look-angles greater 

TABLE 2 



Satellite 


Location 

(Degrees West) 

Longitude 


Comstar III 

Westar III 

Comstar II 

Westar 1 


87 
91 
95 
99 


Anik 1 
Anik B 
Anik 111 


104 
109 
114 


Satcom II 
Westar II 
Comstar 1 
Satcom 1 


119 

123.5 

128 

135 



than 30 degrees, tilt the antenna back 15 
degrees less than the look-angle. {See 
Figs. 4-b and 4-c of "How the 8-Ball 
Got Its Shape" as mentioned above.) 
Figure 27 shows how the antenna's tilt 
angle can be checked using an in- 
clinometer. The inclinometer is made 
using a protractor, string, and plumb- 
bob. 

Once the reflector is positioned fairly 
close to the desired azimuth and eleva- 
tion settings, find the satellite by point- 
ing the feed horn directly toward the 
center of the dish, and then moving the 
horn up and down and side-to-side 
around the point where the focal point 
should be. The best focus (and best pic- 
ture) will be about 15 feet from the cen- 
ter of the dish. That assumes that you 
have an LNA, receiver (down-con- 
verter), and TV set all properly con- 
nected. Place the TV set where you can 
see it while positioning the antenna 
feed horn. 

If you want to receive more than one 
satellite, position the reflector midway 
between the azimuth headings and 
elevation look-angles of the two satel- 
lites that are farthest apart. Just be sure 
to be within 15 degrees of the bore-sight 
direction of the satellite you are 
primarily interested in. 

See Fig. 28 for the focus-point loca- 
tions for seven satellites. The heading 




DIFFERENCE IN LONGITUDE BETWEEN 
YOUR LOCATION AND SATELLITE-DEGREES 



20 30 40 BO 

OIFFEHENCE IN LONGITUDE BETWEEN 
YQUR LOCATION AND SATELLITE-DEGREES 






FIG. 23— ELEVATION ANGLE of the satellite can be 
using this chart. Find the difference In longitude 
and your location on one axis, and your location's 
The point of Intersection falls on a curve showing 



determined easily by 
between the satellite 
latitude on the other, 
elevation angle.' 



FIG. 24— AZIMUTH ANGLE Is determined from this chart. The azimuth 
angles of 179 degrees and less are for satellites east of your location; 
angles of 181 degrees and up are for satellites west of you.* 






muth) given (220 degrees) is only 
accurate for one location — northern 
Arkansas— but the relative positions of 
the focus points (Fig. 28-a) will be the 
same anywhere. 

The elevation look-angle will be 
largest for a satellite thai is due south of 
your location. Notice thai the greater 
the elevation angle, the lower the focus 
point will be for any specific angle you 
have tilted back the dish. The satellites 
used in the example in Fig. 28 are all 
west of due south and the most westerly 
satellite (Satcom I) gives the highest 
focus point. Notice also that to receive 
ail seven satellites with maximum ef- 
ficiency, the dish has to be tilted back 
enough to accommodate the satellite 
with the highest look-angle (30-degree 
tilt in this example to match Anik I 
which has a look-angle of 45 degrees I. 
That results in the focus point for Sat- 
com I (the lowest look-angle) being 
rather high off the ground. 

For that reason, and the fact that our 
experiments required moving the LNA/ 
feed horn around, the test antenna was 
oriented more toward Satcom I, with 
signals still received with good efficiency 
from Comstar I, Westar II and Satcom 
II. The signals from the Anik were 




HG. 25— MOUNTING PADS ARE POSITIONED 
according to the azimuth heading of Ihc satel- 
lite you want. Here, (he azimuth Is 220 degrees, 
suitable for receiving satellites with azimuths 
from 205 to 235 degrees. 




"Figures 23 and 24 are reprinted through the 
courtesy of CATJ. They originally appeared in 
the November 1978 issue of that publication 



FIG. 26— CONCRETE BASE PADS support and 
anchor the four comers of the antenna. Anchor 
bolts and "J" dips secure the antenna to the 
pads. 



FIG. 27— A SIMPLE INCLINOMETER (a protrac- 
tor, string, and plumb-bob) used to check the 
tilt angle of the antenna. With the protractor 
against a vertical rib, read the angle where the 
string crosses the scale. 

watchable. but not "clean." The prob- 
lem of high off-the-ground focus points 
does not exist in the far Northern lati- 
tudes, where elevation look-angles are 
foi ALL satellites. 
A feed horn is available from the sup- 
plier listed. If you decide to build your 
own, see Fig. 20 for the dimensions of 
the horn that gives the best results of all 
thai we've tried. Ordinary galvanized 
sheet metal seems to work fine. Brass 
or silver may be better, but probably 
not much. 



O 

o 

-H 

O 
CC 
rn 

to 

33 






49 





EARTH 



FIG. 28— HOW FOCUS POINTS ARE LOCATED: 
A top view of the antenna (a) shows the relative 
locations ot the focus points for seven satel- 
lites. The side-view (b) shows the vertical posi- 
tion of the LNA horn for satellites. 



A simple and inexpensive way to 
mount the LNA/feed horn is shown in 
Fig. 30. Attach the horn to the LNA 
and slip it inside a piece of 5-inch plastic 
pipe, 10 inches long. Secure it with any 
small brackets and spacers. Slip the 5- 
inch pipe inside a piece of 6-inch pipe, 
12 inches long. Place soft spacers or 
pads between the pipes so that the in- 
side pipe will rotate, but with enough 
friction to hold it in place. The assembly 
can be mounted on a board, with a 
motor attached to rotate the LNA for 
polarity selection. 

Final alignment 

After the antenna is in place on the 
base pads, you should adjust it for a 
precise curve. A simple way to do that 
is to tie a radius wire to a point 30 feet 
directly in front of the center of the 
dish, then check the antenna surface 
near each adjustment bolt and adjust so 
that every part of the dish is 30 feet 
from the radius point. 

A radius wire with a spring-loaded 
end is best for this. The spring-loaded 
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FIG. 30— THE LNA/FEED-HORN ASSEMBLY 
can be mounted Inside a length of PVC pipe as 
shown here. 



ground, it may be necessary to tilt the 
antenna forward. If you do that, be sure 
to raise the two rear legs by the exact 
same amount so you don't warp the 
antenna. Also, if you tilt the antenna to 
a near- vertical position, tie it down 
temporarily to prevent it from being 
blown over during the adjustment. 

The radius point can be located by 
trial and error. First attach one end of 
the radius wire to a point about 30 feet 
(the exact distance is not critical as long 
as it is close) directly in front of the 
center of the dish — or as near the cen- 
ter as you can tell by looking. Then 
with the spring end, check across the 




FtG. 31 — RADIUS WIRE, 30 feet long, is used to check the reflector's curvature. Adjustment bolts are 
set so that all points on the surface are exactly the same distance from the radius point. 



end is fairly easy to make. The prod is 
simply a piece of coat-hanger wire, 
about 15 inches long, with a loop at one 
end. The actual length of the prod is not 
critical as long as you remember that 
the total length of the radius wire and 
the prod should be approximately 30 
feet. Slip a moderately-stiff spring over 
the hanger- wire prod and attach the 
spring and the radius wire to the loop as 
shown in Fig. 31. The spring makes it 
easier to hold a constant tension on the 
wire throughout the adjustment pro- 
cedure; simply stretch the spring the 
same amount for each adjustment. A 
piece of tape can be stuck to the prod 
and used as a reference point as shown 
in Fig. 31. 

To keep the spot where the radius 
point is tied from being too high off the 




SMALL END IS 
1 -5/32" X 2-5/16" 



FIG. 29— FEED-HORN DIMENSIONS. Use these to build your own horn from sheet metal or a simlar 
material. 




middle of the dish surface left to right to 
see if one side is closer to the radius 
point than the other. Move the radius 
point to the left or right as necessary to 
get the best "fit" across the dish. Re- 
peat that procedure going from top to 
bottom, adjusting the radius point up or 
down for the best "fit." 

Once the radius point is set, move each 
adjustment bolt in or out where the bolt 
goes through the frame so that the prod 
on the end of the radius wire just 
touches the screen when the spring is 
stretched to where it just touches the 
piece of tape on the prod. 

It is important to take your time and do 
this right. With two people, you should 
be able to set the surface to within 
1/16-inch in 30 minutes or so. If you have 
the dish tilted forward when you com- 
plete the adjustments, carefully lower it 
back in place and sight across the edge 
of the dish to make sure there is no 
twist in the surface. If necessary, put a 
shim under a rear leg. 

Probably the easiest way to get the 

reflector surface out of "true" and lose 

the effectiveness of the antenna is to 

continued on page HO 
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TWELVE STRONG 
HEATH/ZENITH YOUR 



Pick a strong partner 

A computer purchase is the beginning of a long term 
partnership between you and the people you buy from. 
Your ongoing need for software and accessories re- 
quires a partner who will stand by you with a growing 
line of products. And nowhere will you find a more com- 
plete line of hardware, software and accessories than 
at your Heathkit Electronic Center. Here are twelve 
strong reasons to make Heath/Zenith your partner. 

1. The All-in-One Computer 

The heart of the Heath/Zenith line is the stand-alone 
89 Computer. It's a complete system with built-in 5 1 /4-inch 
floppy disk drive, professional keyboard and keypad, 
smart video terminal, two Z80 microprocessors, and 
two RS-232C serial I/O ports. It comes with 16K RAM, 
expandable to 64K, 

2. Peripherals 

These include the popular Heath /Zen ith 
19 Smart Video Terminal, loaded with 
professional features. And the 14 Line 
Printer, priced as low as $495. Other 
printer brands are on display, 
including high- 
speed, typewriters^ 
quality printers. ^^a 





3. Software 

Word processing, includes reliable, easy-to-use 

Zenith ElectronicTyping and powerful, full -featured 

WORDSTAR. 

Small Business Programs, feature General Ledger and 

Inventory Control. 

HUG, Heath Users' Group, offers members a library of 

over 500 low-cost programs for home, work or play. 

4. Programming Languages 

For your own custom programs, 
Microsoft languages are 
available in BASIC (compiler 
and interpreter), FORTRAN 
and COBOL. 

5. Operating Systems 

Three versatile systems give you the capability to per- 
form your specific tasks, 

CPIM by Digital Research makes your system com- 
patible with thousands of popular CP/M programs. 
UCSD P-System with Pascal is a complete program 
development and execution environment. 
HDOS, Heath Disk Operating System gives you a 
sophisticated, flexible environment for program 
construction, storage and editing. 






6, Utility Software 

Expand the performance range of your computer with 
a broad selection of utility tools, including the best of 
Digital Research and the complete line of innovative 
Softstuff products. 

7. Disk Systems 

The 8- inch Heath /Zenith 47 

Dual Disk System adds over 2 

megabytes of storage to your 

89 Computer. Diskettes are 

standard IBM 3740 format, double-sided, 
double-density. 

The 5V4-inch 87 Dual Disk System adds 
200 K bytes of storage to your 89. Both 
disk systems feature read/write protec- 
tion and easy plug-in adaptability. 



8. Self-Study Courses 

Learn at your own pace 
with Programming 
Courses that teach you 
to write and run your own 
programs in Assembly, 
BASIC, Pascal or 
COBOL 

A course on Computer Concepts 
for Small Business gives you 
the understanding to eval- 
uate the ways a computer 
can benefit your business. 
Personal Computing is a 
complete introduction to 
the fundamentals for the 
novice. Every Heathkit/ 
Zenith course is pro- 
fessionally designed 
for easy, step-by- 
step learning. 




All Heath IZenith 
Computer Products 
are available completely 
assembled and tested lor 
commercial use. Or in easy 
to-build, money-saving kits 
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9. Expansion Options 

Communicate with the outside world through a Three- 
port El A RS-232C Serial Interface. 
Expand RAM to 64Kwith easy-to-install expansion 
chips. 

Accessories 

Your Heathkit Electronic Center has the 

latest in modems, black-and-white and 
color video monitors, computer furniture 
and a full line of supplies, accessories, books 
and parts. 

11. Service 

No one stands by you like Heath/Zenith 
We help you get your system up and 
running smoothly. Service is avail- 
able from trained technicians, 
over the phone or at one of 56 
Heathkit Electronic Centers. 

12. Value 

Your money buys you more because 
Heath/Zenith prices are among the industry's most 
competitive. Make your own comparison and find out 
how much you can save. 

Complete, integrated computer hardware and soft- 
ware, designed to serve you and to grow with you 
- that's what to look for in a strong partner. And 
with Heath/Zenith you get it alt under 
one roof. 

All at your 
Heathkit Electronic 
Center 

Pick the store nearest you 
from the list at right. And 
stop in today for a demon- 
stration of the Heath /Zenith 
89 Computer System. If you 
cant get to a store, send 
$1.00 for the latest Heathkit® 
Catalog and the new Zenith 
Data Systems Catalog of 
assembled commercial 
computers. Write to 
Heath Co., Dept. 020-824, 
Benton Harbor, Ml 49022. 



Visit Your Heathkit Electronic Center* 

where Heath/Zenith Products are displayed, sold and serviced. 




PHOENIX, AZ 

2727 W. Indian School Rd. 

602-279-6247 

ANAHEIM, CA 
330 E. Ball Rd. 
714-778-9420 

CAMPBELL, CA 
2350 S. Bascom Ave. 
408-377-8920 

ELCERRITO.CA 
6000 Potrero Ave. 
415-236-8870 

LA MESA, CA 
6363 Center Dr. 
714-461-0110 

LOS ANGELES. CA 

2309 S. Flower St. 
213-749-0261 

POMONA, CA 

1555 N.Orange Grove Ave 

714-623-3543 
REDWOOD CITY, CA 

2001 Middlefield Rd. 

415-365-8155 
SACRAMENTO, CA 
1660 Fulton Ave. 

916-486-1575 

WOODLAND HILLS, CA 

22504 Ventura Blvd. 
213-883-0531 

DENVER, CO 
5940 W. 38th Ave. 
303-422-3408 
AV0N.CT 

395 W. Main St. (Rt. 44) 
203-678-0323 

HIALEAH, FL 

4705 W. 16th Ave. 

305-823-2280 

PLANTATION, FL 

7173 W. Broward Blvd. 

305-791-7300 

TAMPA, FL 

4019 W.Hillsborough Ave. 

813-886-2541 

ATLANTA, GA 

5235 Rosweil Rd 

404-252-4341 

CHICAGO.IL 

3462-66 W. Devon Ave. 
312-583-3920 
DOWNERSGROVE.IL 
224 0gdenAve. 
312-852-1304 
INDIANAPOLIS, IN 
2112 E. 62nd St. 
317-257-4321 



MISSION, KS 

5980 Lamar Ave. 

913-362-4486 

LOUISVILLE, KY 

12401 Shelbyville Rd. 

502-245-7611 

KENNER, LA 

1900 Veterans 

Memorial Hwy. 

504-467-6321 

BALTIMORE, MD 

1713E. JoppaRd. 

301-661-4446 

ROCKVILLE, MD 

5542 Nicholson Lane 

301-881-5420 

PEAB0DY, MA 

242AndoverSt. 

617-531-9330 

WELLESLEY, MA 

165 Worcester Ave. 

617-237-1510 

DETROIT, Ml 

18645 W. Eight Mile Rd. 

313-535-6480 

E. DETROIT, Ml 

18149 E. Eight Mile Rd. 

313-772-0416 

HOPKINS, MN 

101 Shady Oak Rd. 

612-938-6371 

ST. PAUL, MN 

1645 White Bear Ave. 

612-778-1211 

BRIOGETON.MO 

3794 McKelvey Rd 

314-291-1850 

OMAHA, NE 

9207 Maple St. 

402-391-2071 

ASBURY PAHK, N J 

1013 State Hwy. 35 

201-775-1231 

FAIR LAWN, NJ 

35-07 Broadway (Rt. 4) 

201-791-6935 

AMHERST, NY 

3476 Sheridan Dr. 

716-835-3090 

JERICHO, L.I. NY 

15 Jericho Turnpike 

516-334-8181 

ROCHESTER, NY 

937 Jefferson Rd. 

716-424-2560 

N.WHITE PLAINS, HY 

7 Reservoir Rd. 

914-761-7690 



CLEVELAND, OH 
28100 Chagrin Blvd. 
216-292-7553 
COLUMBUS, OH 

2500 Morse Rd. 

614-475-7200 

TOLEDO. OH 

48 S. Byrne Rd. 

419-537-1887 

W0ODLAWN.0H 

10133 Springfield Pike 

513-771-8850 

OKLAHOMA CITY. OK 

2727 Northwest 

Expressway 

405-848-7593 

FRAZER, PA 

630 Lancaster Pike 

[Rt. 30) 

215-647-5555 

PHILADELPHIA, PA 

6318 Roosevelt Blvd. 

215-288-0180 

P1TTSBUHGH, PA 

3482 Wm.Penn Hwy. 

412-824-3564 

WARWICK, Rl 

558 Greenwich Ave. 

401-738-5150 

DALLAS, TX 

2715 Ross Ave. 

214-826-4053 

HOUSTON, TX 

1704 W. Loop N. 

713-869-5263 

SAH ANTONIO, TX 

7111 Blanco Road 

512-341-8876 

MIDVALE, UT 

58 East 7200 South 

801-566-4626 

ALEXANDRIA. VA 

6201 Richmond Hwy. 

703-765-5515 

VIRGINIA BEACH, VA 

1055 Independence Blvd. 

804-460-0997 

SEATTLE, WA 

505 8th Ave. N. 

206-6B2-2172 

TUKWILA.WA 

15439 53rd Ave S. 

206-246-5358 

MILWAUKEE, Wl 

5215 W. Fond flu Lac 

414-873-8250 

'Units of Varilechnology 
Eleclronics Corporation in 
tho U.S 



Prices and specifications subject to change without nolice. 
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There are a number of points that have to be considered 

when selecting a computer. This guide supplies 
information that can help you to make^Jgw of the more 
important deck 
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WHEN PERSONAL COMPUTERS WERE FIRST INTRODUCED. SIX 

years ago. they were a novelty to be enjoyed only by a 
lew dedicated hobbyisis, Bui today, the personal computer 
has advanced far beyond that initial, limited use and is now 



found in a wide variety of applications ranging from financial 
tools tor businessmen to sophisticated, interactive video 
games for the consumer. 

For those of you who have not yet been bitten by ihe 
computer bug. there are probably a lot of unanswered ques- 
tions that are bothering you. For example, you might want to 
know just what a personal computer system is and what it's 
composed of. How is it possible for something to be both an 
aid for the businessman and a toy for a youngster? While some 
of those things may bewilder you at first, once you understand 



some of the basics of personal computers, it will be easy for 
you to answer such questions. 

Getting down to basics 

To begin with, let's take a look at just what a computer 
svstem is composed of. In its simplest form, a computer 
system can be broken down into four basic elements as shown 
in Fig. I. The first is the central processing unit (often 
abbreviated CPU) which handles all of the computations and 
controls everything connected to the system. That is the 
•"brain" of the system. 

In order to send information to the central processing unit, 
it is necessary to connect some sort of input device to the 
system. When large mainframe computers were in their hey- 
day, one of the most common input devices was a punch-card 
reader. With personal computers, typewriter-like keyboards 
and CRT terminals are the most common input devices. 

Getting information into the computer is only half the job. It 
must also be possible to get information out of the computer. 
Two common ways of outputting information are by using a 
printer or a video display. 

The last block in our generalized drawing of a computer 
system is memory. Memory is a very important component in 
any computer system. It allows the computer to perform 
calculations and store temporary results for later use. It 
also makes it possible to use the computer like an electronic 
tiling cabinet. The amount of memory that is available has a 
great effect on the complexity of the programs you can run on 
the computer. The more memory you have, the more com- 
plex the programs that can be handled. 

Getting a closer look 

Now that we have an overall idea of what a personal compu- 
ter is, let's take acloser look at the individual components. All 
personal computers available today use a microprocessor as 
the central processing unit. Also known as a computer-on-a- 
chip. a microprocessor is an integrated circuit that contains all 
the circuitry necessary for it to act as the "brain." It usually 
contains several temporary storage registers and something 
known as an arithmetic logic unit (sometimes abbreviated 
ALU). The ALU is a logic circuit that manipulates and trans- 
forms the data. 

There is a wide variety of microprocessors available to- 
day , but the most commonly used ones are the 6502 and the 
Z80. Which one is belter? Does it really matter? Should you 
select the computer you are going to buy based on the micro- 
processor used? Answering the last question first: Unless you 
have a very specific reason for using a particular microproces- 
sor, such as wanting to use CP/M-based software, yourchoice 
of computer should not depend on the type of microprocessor 
used. That statement is probably going to upset some people, 
but they are mostly dedicated hobbyists who are interested in 
getting into the nuts and bolts of things. For the majority of 
neople. who are interested in eating an omelette and not in 
how an egg is laid, the question of which microprocessor is 
used is irrelevant. 

To be sure, there are some significant differences between 
the Z80 and the 6502: but unless you're going to write 
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FIG. 1— The CPU Is the heart of the system and manipulates and routes 
all the data handled by the computer. 



THE IMAGINATION MACHINE, from APF, with peripherals. 

machine -language programs, you'll never notice them. When 
the PET and TRS-80 Model I computers were first an- 
nounced, a lot of people wanted to buy the TRS-80 because it 
had a Z80 microprocessor with a speed specification that 
was twice as fast as that of the 6502 (in the PET). It also 
had a more powerful machine-language instruction set. That 
seemed to mean that anything containing a Z80 should be 
faster and more efficient than its 6502 counterpart — but such 
was not always the case. 

One example is Sargon II. a popular chess program for 
personal computers. If one compares the TRS-80 ZRO version 
to the Apple II 6502 version, one finds that the Apple 11 imple- 
mentation is significantly faster than the TRS-80 version, 
even though the TRS-80 is operating at a clock speed thai is 
almost twice that of the Apple //. That does not mean that all 
6502 software is faster than all Z80 software: it only means 
that unless you take advantage of all the subtleties associated 
with the various microprocessors, you're not going to reap all 
of the potential advantages. 

For CP/M use a Z80 

The one exception to my previous statement about the 
unimportance of the microprocesor used arises if you are 
considering using the CP/M (Control Program for Micro- 
computers) operating system. That is a popular operating 
system that is compatible with a lot of business software. It 
is compatible with the 8080 and Z80 microprocessors, as 
well as some of the newer microprocessors introduced by Intel. 
While it is possible to use CP/M on an Apple 11 computer 
(which is a 6502-based machine), to do so requires the in- 
stallation of an accessory card that contains a Z80 micro- 
processor. 

While the microprocessor is rightly considered the "brain" 
of the system, it would not be possible for it to do very much 
without some memory. There are several different types of 
memory used in computer systems. Some contain information 
and instructions for the microprocessor that always remain 
the same and must be available to the CPU whenever, it is 
powered up. That type of memory is known as ROM (Read- 
only Memory) and is generally provided by the manufacturer 
of the computer because it is usually not modified by the user. 
(To do so would require changing some of the integrated 
circuits within the computer.) 

The main advantage of ROM's is that they never lose the 
information that is stored in them, even if the power to the 
computer is removed. For that reason, computer manufactur- 
ers generally build into the computer a set of ROM's that 
contain a special program called the monitor. 

For those of you who are not familiar with it. a monitor 
program is a short machine-language program that is capable 
of handling some of the elementary functions required by the 
system. Those include interfacing to the keyboard, so that 
data can be entered, and generally an interface to a video 
circuit so that information can be displayed. 

Not all of the memory for a computer system is of the ROM 
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type. And in fact, much of the memory in a computer must 
have the ability to be easily and quickly changed. That type of 
memory, known as RAM (Random Access Memory) can be 
changed at will and is the type of memory thai is normally used 
to store a person's own programs. It is also used as temporary 
storage for variables used by the program being run. Unlike 
ROM's. RAM's have the disadvantage that as soon as power 
to the computer is removed, they lose all of the information 
that was stored. 

How much memory is enough? 

A question frequently asked by new and prospective com- 
puter users is. "How much memory do I need? " The answer 
is: It depends on the user. Just as a gas always expands to fill 
the volume of the container that it is housed in, programmers 
will tend lo use as much memory as is available. A corollary to 
that rule is that no matter how much memory you have, 
somehow it is never enough. 

Computers come with a wide range of memory sizes. They 
range from 4K for the TRS^SO Color computer to I28K for the 
new Apple 111 computer. For games and home applications, 
4K to 16K of memory is generally sufficient, but for business 
applications 32K and 48K is required. And if you want to 
use CP/M. 56K of memory is generally needed. 

The ins and outs of computers 

It is frequently necessary or desirable 10 connect additional 
equipment to a personal computer to perform a certain task. 
One common piece of equipment is a printer for producing 
printed reports and program listings. Further peripheral de- 
vices that can be connected to a computer include: plotters, 
modems, graphics tablets, music synthesizers, speech sythe- 
sizers, speech processors. EPROM programmers, and a host 
of other devices. 
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THE APPLE III. with built-in disk drive 



With the possibility of connecting all of those devices to a 
personal computer, some thought must be given to how they 
are connected. In general, there are two ways in which 
peripheral devices can be connected to a computer: via a serial 
interface (or port), or via a parallel one. Each has its ad- 
vantages and disadvantages. 



If the distance between the computer and the accessory is 
going to be a large one, it is best to use a serial interface. The 
reason for that is that only a relatively few number of wires is 
needed. That reduces the cabling cost, but more importantly 
reduces the susceptibility to stray noise pick-up. A limitation 
of this approach is speed of data transmission, since data are 
sent serially, one bit at a time, until all of it has been sent. 

Since a tot of devices communicate with computers in a 
serial fashion, the industry has developed a standard serial 
interface that simplifies the interconnection of peripherals. 
That standard is known as RS-232C and it defines the type of 
connector to be used and which pins on the connector contain 
which function. 

Do it faster in parallel 

For short distances, and where it is very important to trans- 
fer data quickly (such as to a floppy disk), a parallel interface is 
used. With such an interface, 8 or more bits of information are 
sent to the peripheral device simultaneously. 

Unlike serial interfaces, where there is one dominant 
method of interconnection, several exist for parallel in- 
terfaces. Two of the most common are the Centronics-com- 
patible printer-interface standard and the IEEE 488 interface 
standard. While the former is used almost exclusively to con- 
nect to printers, the latter is frequently used to connect 
to scientific instruments and other computers as well as 
printers. 

Each interface connection is called a port. There are two 
types of ports, input and output. A single port can either input 
data or output data, but not both. If you want to connect a 
device that only receives data, such as a printer, then the 
device must be connected to an output port on the computer. 
A device that both receives and sends data requires two ports: 
an input port and output port. Both input and output ports can 
be of the serial or parallel type. In addition to ports, a compu- 
ter generally has its own internal connectors, called a bus 
structure, whereby additional circuit boards can be added to 
the computer. Using those connectors, you can add circuit 
boards that contain additional RAM memory, input and out- 
put ports, and various other circuits. In the Apple 11 compu- 
ter, for example, there are 8 internal connectors into which 
external devices can plug. The TRS-80 Model I also has a 
provision for connecting external devices to it. but those 
require an extra piece of hardware known as the expansion 
interface. 

How many ports you will need depends on how many 
accessories you want to connect to the computer. In general, 
the manufacturer's standard configuration for the computer 
provides sufficient room for most accessories that will be 
available for it. 

Keyboards vary with the computer 

The keyboards that are available on today's personal com- 
puters vary quite a bit, and it is wise to pay attention to that 
when you think about buying a computer. Most people are 
familiar with typewriters and their keyboards, so it is not 
surprising that most manufacturers of personal computers and 
computer terminals have opted for a keyboard that is similar 
to that on a typewriter. 

Some manufacturers however, felt that they could provide 
more functions in a smaller space (or save money), by using 
the widely available and inexpensive calculator-type switches 
for a keyboard. The public has resisted that. People know how 
to use a typewriter and many are even quite proficient with it. 
But the calculator-type keyboards have non-standard spacing 
and do not permit touch typists to work efficiently. Commo- 
dore discovered this the hard way with their 8K PET 2001 
computer and after a few years gave up and came out with a 
unit that had a standard typewriter keyboard on it. 

Texas Instruments, which was a latecomer to the personal 
computing field, unfortunately did not learn from Commo- 
dore's mistake and had to find out for itself that the public 
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THE ATARI 800. Top opens to accept plug-in modules. 

wants a typewriter-quality keyboard on its computers. The 
result was that its 9914 computer was not as successful as it 
could have been. But like Commodore, they did learn and 
have recently introduced a new version of the computer 
known as the 99J4A which has a full-size typewriter keyboard 
in it. Already TI has indicated that there has been a substantial 
increase of interest in its computer because of that. 

Typewriter compatibility is not the only important factor to 
be considered with keyboards; configuration is, too. Some 
keyboards go a step beyond and include, in addition to the 
standard typewriter keyboard, a numeric keypad on the right- 
hand side of the keyboard to speed the entry of numeric data. 
Radio Shack offered that initially as an option on their early 
Model I computers, and found it so popular that they made it a 
standard feature. And, because the Apple It computer does not 
have this feature, an independent manufacturer has devel- 
oped an add-on set of numeric keypads. 

While most typewriters can be used to produce both upper 
and lower-case letters, some of the early computers could 
only produce upper-case letters. For most applications, that 
was OK. But when people started to use those computers as 
word processors, a serious problem arose because the com- 
puters didn't support lower-case letters. Ingenious program- 
mers overcame the limitation by writing special software 
to accommodate the lower-case characters, and even more 
ingenious hardware designers figured out ways to display 
those lower case letters on the screen. 




THE H89 ALL-IN-ONE-computer tram Heathkit. 

How wide is the display screen? 

One thing that should be considered when purchasing a 
personal computer is the number of characters it can display 
on the video screen. Depending on the computer, you will 
be limited to 40, 64, or 80 characters per line. Apple. Atari 
and PET computers are limited to 40 characters. The primary 
reason is that they use standard television technology for the 
display, and that is inherently limited to 40 characters per 
line. The TRSS0 Model I and Model III computers use a- 
specially designed monitor so that they can display 64 
characters per line, while the TRS-80 Model 1/ and the Apple 
HI use standard video monitors and can display 80 characters 
per line. 

The desirable line length is 80 characters, because that is 
roughly what you get on a piece of paper in a standard type- 
writer. Shorter line lengths limit the amount of information 
that can be displayed on the screen at one time and make the 
presentation of columnar data difficult. 

In addition to the line length, the user interface to the 
information displayed on the screen is important. Most per- 
sonal computer systems have what is known as memory- 
mapped video displays, which simply means that the memory 
dedicated to displaying information on the screen looks like 
any other memory in the computer and is treated as such. That 
means that it is possible to write to the screen by storing data 
in specific memory locations directly, rather than through the 
standard video-output circuitry. 

Most personal computers have a blinking prompt, either an 
underline or a little square, that is called a cursor. Frequently 
the ability to move that cursor anywhere on the screen in 
combination with internal software makes it possible to edit 
things that appear in the screen. That is a feature of the Atari, 
Apple and PET computers. Radio Shack has opted for the line 
editor approach where only numbered lines can be edited. 
While this has some definite advantages, it also has some 
shortcomings and programmers have come up with screen- 
editor programs for the TRS-80 to make it more flexible. R-E 






TABLE 1— DIRECTORY 
OF MANUFACTURERS 

For more information from the 
manufacturers listed below, circle 
No. 96 on the Free Information 
Card inside the back cover. 

ACTION COMPUTER ENTERPRISES, 
INC. 

55 West Del Mar Blvd. 
Pasadena, CA 91 105 



ALPHA MICRO SYSTEMS 

17881 Sky Park North 
Irvine, CA 92714 

ALTOS COMPUTER SYSTEMS 

2360 Bering Dr. 
San Jose. CA 95131 

APF ELECTRONICS, INC. 

1501 Broadway 
New York, NY 10036 



APPLE COMPUTER, INC. 

10260 Bandley Dr. 
Cupertino, CA 95014 

ATARI, INC. 
1196BorregasAve. 
Sunnyvale, C A 94086 

CALIFORNIA COMPUTER SYSTEMS 

250 Caribbean Dr. 
Sunnyvale, CA 94066 

continued on next page 
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COMMODORE INTERNATIONAL, LTD. 


MICRODASYS 




SD SYSTEMS 




950RittenhouseRd. 


Box 36051 


10111 Miller Rd. Suite 105 




Norristown, PA 19401 


Los Angeles, CA 90036 


Dallas. TX 75228 




COMPUPRO 


MICRO EXPANDER, INC. 


SINCLAIR RESEARCH 




Box 2355 


6835 West Higgins Ave. 


50 Stamford St. 




Oakland Airport, CA 94614 


Chicago. IL 60656 


Boston, MA 021 14 




CROMEMCO, INC, 


MICROMATION 


SMOKE SIGNAL BROADCASTING 




280 Bernardo Ave. 


1620 Montgomery St, 


31336 Via Colinas 




Mountainview. CA 94043 


San Francisco, CA 941 1 1 


West Lake Village. CA 91361 




DELTA PRODUCTS 


MIDWEST SCIENTIFIC INSTRUMENTS, 


SOUTHWEST TECHNICAL PRODUCTS 




15392 Assembly La. 


INC. 


CORP. 




Huntington Beach, CA 92649 


220 West Cedar 


219 West Rhapsody 






Olathe, KS 66061 


San Antonio, TX 78216 




DYNABYTE BUSINESS COMPUTERS 








115 I ndependence D r. 


NEC AMERICA, INC. 


SYNERTEK SYSTEMS CORP. 




Menlo Park, CA 94025 


1401 EstesAve. 


150 South Wolfe Rd. 






Elk Grove Village, IL 60007 


Sun nyvale. CA 94086 




E&L INSTRUMENTS, INC. 








61 First St. 


NETRONICS RESEARCH AND 


SYSTEMS GROUP 




Derby, CT 06418 


DEVELOPMENT 


1601 Orangewood Ave. 






333 Litchfield Rd. 


Orange, CA 92668 




GIMIX.INC. 


New Milford.CT 06776 






1337 West 37th Place 




TEI, INC. 




Chicago, IL 60609 


NORTH STAR COMPUTERS, INC. 


5075 South Loop East 






1440 Fourth St. 


Houston. TX 77033 




HEATH CO. 


Berkeley. CA 94710 






Benton Harbor, Ml 49022 




TEXAS INSTRUMENTS 






NOVELL DATA SYSTEMS, INC. 


Box 22501 2. MS 84 




HEWLETT-PACKARD 


1 1 70 North Industrial Park Dr. 


Dallas. TX 75265 




1 000 N.E. Circle Dr. 


Orem.UT 84057 






Corvallis. OR 97330 




VECTOR GRAPHIC, INC. 






OHIO SCIENTIFIC 


31364 Via Colinas 




IMS INTERNATIONAL 


1333 South Chillicothe Rd. 


Westlake Village, CA 91362 




2800 Lockheed Way 


Aurora, OH 44202 






Carson City, NV 89701 




VfSTA COMPUTER CO. 






OSBORNE COMPUTER CORP. 


1317 East Edinger Ave. 




INTELLIGENT SYSTEMS CORP. 


26500 Corporate Ave. 


Santa Ana, CA 92705 




225 Technology Park 


Hayward.CA 94545 






Norcross, GA 30092 




WESTERN DIGITAL 






PRODIGY SYSTEMS, INC. 


3128 Red Hill Ave. 




INTERTEC DATA SYSTEMS 


497 Lincoln Highway 


Newport Beach, CA 




2300 Broad River Rd. 


Iselin.NJ 08830 






Columbia.SC 29210 




WINTEK CORP. 






QUASAR DATA PRODUCTS 


1801 South St. 




ITHACA INTERSYSTEMS, INC. 


10330BrecksvilleRd. 


Lafayette. IN 47904 




1650HanshawRd. 


Brecksville, OH 44141 






Ithaca. NY 14850 




ZENITH DATA SYSTEMS 






RADIO SHACK 


950 Milwaukee Ave. 




MARINCHIP SYSTEMS 


1 400 One Tandy Center 


Glenview, IL 60025 




16St.JudeRd. 


Fort Worth. TX 76102 






Mill Valley, CA 94941 


RCA MICROCOMPUTER MARKETING 
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MICROAGE 


New Holland Ave. 
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1348 East Edinger Ave. 


Lancaster. PA 1 7604 
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Santa Clara. CA 92705 
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MICROBYTE, INC. 


Microelectronics Division 
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2499 Cerritos Ave. 


Box 3669 
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Signal Hill, CA 90806 


Anaheim, CA 92803 






TM3543 1 /j Digit 

• DC Volts i InriV to 1000V* AC Volts :1V to 

500V AC rms • DC current : 1mA to 2A 

• Resistance : into 2Mfl • Diode Check 

• Basic accuracy : ± 10.75% of reading 
+ 1 digit) • Battery life : Typically 2000 
hours 



2000 hrs 

BATTERY 

LIFE 




cmiBin*p 



GOLD MEDAL WINNER 



* 
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TM351 ZVi Digit 

• DC and AC Volts : 1 OOjiV to 1000V (750V AC mis) 

• DC and AC current : lOOnAto 10A (20AfPr 10 secsl 

* Resistance : 1 OOma to 20 MO • Diode check • Basic 

accuracy : ± (0.1% of reading + 1 digitl • Battery life : up to 

4000 hours 

TM353 3 1 / a Digit 

• DC a n d AC Volts : 1 OOuV to 1 TOO V (750V AC rrn s> • DC end AC current : 1 QOn A ta 2 A 

• Resistance : into 20M11 • Diode check • Basic accuracy : ± (0,25% of reading + 

1 digit) • Battery life : Typically >30OO hours • $1 59 (inc. bans). 
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SC1 10 SINGLE TRACE LOW POWER 2" OSCILLOSCOPE 

This truly portable oscilloscope, the only British product to win a Gold Medal at the 
1£rS0 Brno Trade Fair, boasts the following specification: • Bandwith : DC to TOMHz 

• Sensitivity : lOmVMv to 5GV/div# Sweep Speeds: O.Vsecs/divto0.5secsr J div 

• Power Requ i rem a nts : 4 to 1 0V DC from 4 'C ca I Is or AC a da ptor • Size a nd weig ht : 
255 x 1 50 x 40mm; BOOgms excl. batteries 





DM350 3!4 Digit; 

34 ranges; 0.1 % basic accuracy; 



DM235 3% Digit; 21 ranges; 0.5% bask accuracy; $69.95 
PDM35 3Va Digit; Hand held; 16 ranges; 1% basic accuracy; $39,95 




Sensitivity : lOmV • Output : Typically 



TG100 100kHz 
Function Generator 

t Freq u ency ra nge : 0. 1 Hz to 1 00kHz 

► Functions; Sine, Square, Triangle and EX] from variable 

60011 output • u tp Lit ra nge : 1 n i V- 1 OV p sa k p e a k DC offset ran g e- : 

±5V • TTL output •External sweep : ^300:1 linear range 



STOP PRESS TG102 2MHz Function Generator S299 



TG105 5MHz Puis© Generator 

• Period : 200nsec to 200ms (5MHzto5Hz) • Pulse width : lOOnsecto I00ms#50ft 
output range : 0.1V-10V • TTL output • Sync, output • Operating modes; run, 
external trigger, external gate, manual 1 -shot or gate • Complement and square 
wave •5159 



TF0408~DigitLCD 

• Frequency Range : IQHj- 
40 MHz (to 400MHz with TP60O) 

• Sensitivity : 40mV rms • Tim ebasa 
accuracy : better than 0.5 ppm • Battery life : 
Typically 80 hours 

TF2008-DigftLCD 

• Frequency Range : 10Hi-200MHz (to BOOMHzwfth TP600) • Sensitivity : lOmV rms 
20Hi-100MHz, 30rnV rms 10Hi-20Hz, 100MHz-200MHz •Timetiase accuracy : better 

than 0.3 ppm • Battery life : Typically 200 hours • $239 (inc. batts). 

PFM200 8-Digit LED Hand Held Meter 

• Frequency Range : 20Hz-200MHz (to 600MHz with TP6Q0) • Sensitivity : Typically 

lOmV • Tlmebese accuracy : better than 2 ppm 9 BattHry life : Typically 10 hours 

• $99.95 

TP6Q0 600MHz Prescaler 

• Frequency Range : 40MHjto 600MH; I 
500m V peak- peak • $79 



THANOAR SATISFACTION WARRANTY: 

If for any reason, whatsoever, you are not completely satisfied with your purchase, return it 
within 30 days of purchase date for a full refund -it's as simpte as that! 



TO ORDER CALL TOLL FREE: 800-526-531 1 

We accept Master Charge or Visa 



New Jersey Residents add appropriate Sales Tax. Prices shown in U.S. currency only, 

POSTAGE AND HANDLING up to $100 add $3. Over $100 add $5. 

THANDAR ELECTRONICS INC 

RO. Box 8247; Haledon, New Jersey, 07538 Tel: 201-790-3141 
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CIRCLE 91 ON FREE INFORMATION CARD 
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fl WEST EAST COAST fl 



MX-BO 




INTERFACES: 

IEEE $55, TRS-8G$35. 

APPLE INTERFACE & CABLE $90, 

RS-232 $70 




ATARI 800 16K 
$ 769 




We Accept C.O.D.'s 
No Surcharge for Credit Cards • 



• Stock Shipments Same Day or Next 

All Equipment Factory Fresh with MFT Warranty 
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INTERTEC SUPERBRAIN 64K RAM 


$2799 


GDSUPERBRAIN 


$2999 


NEC 5510 SPINWRITER [7710) 


$2345 


NEC 5520 SPIN WRITER (7720) 


$2695 


NEC 5530 SPINWRITER (7730) 


$2345 


NEC 12" MONITOR ■ ■ 


$ 229 


OKIDATA MICROLINE-80 


$ 399 


OKIDATA MICROLINE-82 


$ 529 


OKIDATA MICROLINE-83 ■ M 


$ 769 


DIABLO 630 Wlk. W W #1 

APPLE II PLUS 48K W M 


$1995 


$1139 


APPLE DISK wf3.3 DOS Controller M 


S 525 


APPLE DISK w/o Controller 


$ 449 


HAZELTINE1420 


S 799 


NORTHSTAR HORiZON II 32K QD 


$2925 


ANADEX DP-9500/9501 


$1249 


TELEVIDEO 912C 


$ 669 


TELEVIDEO 920C 


$ 729 


TELEVIDEO 950 


$ 929 


CBM 8032 COMPUTER 


$1149 


CBM 8050 DISK DRIVE 


$1349 


CBM 4032 COMPUTER 


$1029 


CBM 4040 OISK DRIVE 


$1029 


CBM 4022 


S S49 


CBM VIC-20 


$ 269 


.RADIO SHACK II 64K 


$3245 


RADIO SHACK III 16K 


$ 849 


LEEDEX/AMDEK100 


$ 139 


LEEDEX/AMDEK 100G 


$ 169 


LEEDEWAMDEKCOLOR-1 13" Color Monitor 


$ 329 


MICROTEK 16K RAMBOARD for Atari 


$ 79 


MICROTEK 32K 


$ 149 


QUME SPRINT 9/45 (Full Panel) 


$2295 


ATARI 400 16K 


$ 349 


ATARI 825 PRINTER 


$ 650 


ATARI 650 INTERFACE 


$ 139 


ATARI 810 DISK DRIVE 


$ 449 


ATARI 800 


$ 749 



PRICES ABE SUBJECT TO CHANGE WITHOUT NOTICE 



Call for price list Of A TARS software 
We carry the complete line of Personal Software 
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WEST COAST 
1-800-235-3581 

OMEGA SALES CO. 

3533 Old Conejo Rd. #102 

Newbury Park, CA 91320 

1-805-499-3678 

CA. TOLL FREE 1-800-322-1873 



nMEGA 

SALES 

CO. 



EAST COAST 
1-800-556-7586 

OMEGA SALES CO. 

12 Meeting St. " 

Cumberland, Rl 02864 ■ 
1-401-722-1027 



Omega sales company 



CIRCLE £4 ON FREE INFORMATION CARD 
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Floppy-disk systems are not inexpensive, but the 
advantages they offer frequently makes them worth 

their cost. 






THE MORE YOU USE YOUR COMPUTER. THE MORE YOU WILL 

learn about it. You will soon want to put the computer to 
practical use. Unfortunately, complicated tasks require a size- 
able amount of computer memory and you will soon need 
more memory than is available with your computer's internal 
RAM. Also, you will want a fast method for saving and 
loading your computer programs. You can enter programs 
using the computer's keyboard, but for long and complicated 
programs this method is tedious and time consuming. 

The solution to those problems is to add a mass-storage 
device to your computer. A mass-storage device, such as a 
floppy-disk system or an audio cassette -recorder, will in- 
crease your computer's memory capacity. In addition, a 
mass-storage device provides a nonvolatile method of storing 
programs and data. 

Chief among the advantages of a floppy-disk system over 
cassette tapes are higher speed and faster access time. Yes. a 
cassette recorder is cheap, fairly reliable, and easily adaptable 
to a personal computer. But it is stow, with a typical data- 
transfer rate between 30 to 150 characters-per-second (CPS). 
This means it may take as long as five minutes to load 10K of 
RAM, A floppy disk is faster and has other distinct advantages. 

Access is faster since the read/write head in a floppy-disk 
system can reach a desired block of information without the 
need to pass through preceding data; that is termed random- 



access. On the other hand, data stored on a cassette tape is 
recorded serially, so all data preceding a desired block of 
information must first pass by the read/write head. 

Let's illustrate what long access times can mean. A typical 
audio cassette used for small personal computers operates at a 
speed of 1 ,875 inches-per-second , and a 60-minute or 500-foot 
tape can store 500K bytes. To read one side of a cassette 
would take 30 minutes. Suppose you were to enter a list of 
names and addresses into your computer and then store it on 
cassette tape. If you then wanted to retrieve a particular name 
and address that was in the middle of the list, it would take 15 
minutes to locate the address. A floppy-disk system with its 
random-access capability would retrieve that particular ad- 
dress in less than one second. 

Once the particular block of information was located, the 
cassette recorder would transfer the data to the computer at a 
much slower rate than a floppy-disk system would. Stating it 
another way. a cassette system may have a data-transfer rate 
of 500 bits-per-second, compared to 15.600 bits -per- second 
for a 5!4-inch floppy disk, and 3 1.000 bits-per-second for an 
8-inch floppy disk. I Eight bits are required for each character 
transferred. Also, bits-per-second is commonly referred to as 
baud rate.) In addition, most cassette recorders require man- 
ual operation, whereas a disk drive runs automatically after 
the disk is inserted. 
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Each 8-inch floppy disk can store up to 500K bytes (single- 
sided, double-density) or one megabyte (double-sided, double- 
density) of data. The smaller 5!4-inch diskette can store about 
180K bytes (single-sided, double-density) or 360K bytes 
(double-sided, double density). 

What is a floppy disk? 

The flexible or floppy disk was introduced in the late [%0's 
by IBM to replace keypunch cards. It is soft and easily bent: 
hence the name "floppy disk". The disk is currently available 
in two sizes, 8-inch (203 mm) and 5W-inch (135 mm). The 
smaller 5!4-inch floppy disk is commonly referred to as a 
minifloppy diskette. The size is a measure of the sides of a 
nonremovable square cardboard jacket that houses and pro- 
tects the .003-inch thick, flexible Mylar disk. The disk is 
coated on both sides wiih a layer of magnetic oxides and 
evolves inside the protective jacket. The 8-inch disk rotates 
at 360 rpm while the minifloppy runs at the slightly slower 
speed of 300 rpm. 

During reading or recording, a read/write head makes light 
contact with the disk surface. When data is not being written 
to or read from the disk, the read/write head is lifted from the 
disk surface to reduce wear. 

As shown in Fig. I. the jacket does not totally cover the 
Mylar disk. There is a slot to allow the read/ write head to 
contact the oxide, a center hole to permit the drive-motor 
spindle to rotate the disk; an index hole to provide specific 
timing information, and a notch (optional on the 8-inch disk, 
always present on the 5 l /i-inch disk) for "write-protection" to 
avoid accidental erasure of data recorded on the disk. 

The "write-protect" notch is similar to the plastic tab on 
cassette tapes: when the tab is snapped off, the tape cannot be 
re-recorded. On a 5!4-inch floppy disk, the "write-protect" 
notch is covered to write-protect the disk and thus prevent 
wiping out programs and data stored on it. The procedure is 
reversed with the 8-inch disk. If the optional write-protect 
notch is present, it is covered to write-enable the disk. 

Tracks and sectors 

In some ways, a floppy disk is similar to a phonograph 
record. A record stores music within grooves on a plastic 
surface: a floppy disk stores data as a sequence of magnetic 
pulses on a smooth magnetic surface. To read, or sense, the 
music on a phonograph record, a needle rides in the spiral 
groove and its mechanical vibrations are converted into elec- 
trical signals. In a disk system, there are no grooves; instead 
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there are invisible tracks along which magnetic pulses are 
recorded. To read the data, a magnetically-sensitive read/ 
write head is placed over the track while the disk is rotated. 
When data is to be stored on a floppy disk, the read/write head 
either changes the magnetic state of the oxide area it is con- 
tacting or else makes no changes: that produces the equivalent 
of a logic "I" or"0". 

Continuing the analogy to a phonograph record, music is 
recorded in one continuous groove or track on the record 
surface, starting from the outermost edge of the 
record to the center hole. That arrangement is fine, since the 
music will be played from start to finish — generally without 
the need for interruption. In a floppy-disk system, a great deal 
of data will be stored and fast access to any particular section 
of the data is essential. Now think how difficult it would be to 
locate a particular passage exactly on a phonograph record. 
It's not easy, but fortunately it's not often necessary. 

To allow more rapid access of data on a floppy disk, a series 
of concentric tracks is arranged, with each track located at a 
specific distance from the center (or the edge) of the disk, as 
shown in Fig. 2. Now each track can be identified easily or 
addressed by its specific location. Although there is a stan- 
dard number of tracks (77) in the IBM 8-inch disk format, 
some manufacturers use different numbers of tracks. Some 
floppy disks are single-sided, with data stored on one side of 
the disk, while others are available with tracks and data stored 
both sides (double-sided floppies). 

Although it is easier to locate a specific section of data using 
concentric tracks instead of a single continuous track, let's 
consider some of the drawbacks. If an 8-inch disk is divided 
into 77 tracks and various blocks of data (files) are assigned to 
individual tracks, there may be some degree of inefficiency. It 
is possible that one file may contain a relatively small amount 
of data: thus the track assigned to this file would barely be 
used. Another file may be much larger and use almost an 
entire track. A third file may require a bit more than one track 
and thus be assigned two entire tracks, again with link' data on 
the second track. 

To improve efficiency, tracks are divided into sectors, as 
shown in Fig. 3. Now data can be placed, and located quickly, 
by assigning a specific track and sector as its address. In the 
IBM format, for example, each 8-inch disk is divided into 77 
tracks with 26 sectors per track for a total of 2002 sectors. 
Each sector holds 128 bytes or 1024 bits of information. Thus, 
a short file might fill a dozen sectors while a larger file could 
use an entire track of 26 sectors. 

To locate the sectors on the surface of the floppy disk. 
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FIG. 2— THE SURFACE of the floppy disk is divided magnetically into 
concentric tracks tor data storage. 




SECTOR 



WRITE PROTECTNOTCH 



TRACK 76 



TRACK 00 



FIG. 1— THIN MYLAR DISK with its oxide coating is protected by a non- 
removable jacket. 
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either soft -sectoring or hard-sectoring is used. A soft -sectored 
disk has a single index hole; sector locations are identified 
by information recorded on the disk. That information must 

»be stored within the sector and thus reduces the disk's actual 
storage capacity. A hard-sectored disk {Fig. 4) uses a number 
of punched holes to act as index markers: this scheme is about 
25% more efficient in data storage. Hard-sectored disks con- 
tain 10 to 16 holes (32 holes in the case of some 8-inch disks) in 
addition to the index hole that is centered between two of the 
sector holes. Circuits in the disk controller sense the shorter 
spacing between the index hole and the holes on either side 

I of it and thus the system is aware of the starting point. 
Still another analogy to the phonograph record: Just as an 
audiophile builds up a distinctive collection of choice records 
lovingly, so too can a computer buff collect pre-programmed 
disks or disks that he has written and perfected. Disks, just 
like records, can be exchanged to permit other users to bor- 
row special programs without the need to develop them. 
However, to exchange software via floppy disks, the 
formats of the disks must be compatible. In other words, you 
can not purchase software recorded on a 5ki-inch hard-sec- 
tored disk and enter it into your computer if your floppy-disk 
system requires sofl-sectored disks. 

One final analogy. Audtophiles take precautions when they 
handle their prized records; they hold the records by the edges 
to prevent fingerprints, dirt, or body oils from penetrating the 
record grooves and thus mar the fidelity of the sound. Floppy 
disks are considerably more vulnerable to careless handlings 
dust particle or a strand of human hair deposited on the 
surface of a floppy disk could damage a number of sectors or 
impair good contact between the read/write head and the 
oxide coating. For that reason, users are advised to store the 
disk in its original envelope after use. 

» Floppy-disk formats 
To promote the exchange of software among users, the 
computer industry has adopted the IBM 3470 format as a 
standard. Unfortunately, that standard can only be applied to 
8-inch disks. If you are contemplating the purchase of a fiop- 

»py-disk system, you should be aware that there is no industry- 
standard format for 5 1 /j-inch disks. Also, if you are contem- 
plating the purchase of an 8-inch disk system, you should 
make sure that the system is compatible with the IBM 3470 
format. 
The IBM 3470 format is shown in Fig. 5. The disk is divided 
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FIG. 4 — SECTOR LOCATION Is accomplished using an Index hole. Hard- 
sectored disks use a series of holes, one tor each sector plus the index 
hole. 



FIG. 5— WITH THE IBM 3470 FORMAT, each disk is divided Into 77 tracks. 
Each track is subdivided Into 26 sectors, and each sector is subdivided 
into four sections, 

into 77 tracks or concentric circles, with the count (00) starting 
at the outer edge; the innermost track is No. 76. Each track is 
subdivided into 26 sectors. Thus, there are 2002 sectors on a 
standard single-density 8-inch disk. The sectors are identi- 
fied by soft-sectoring. Each sector is further subdivided into 
four sections: one to identify the sector and track number, one 
to accommodate 128 bytes (or 1024 bits) of data, and two 
gaps to separate the ID and data sections. The ID and data 
sections are further broken down so that in addition to con- 
taining the ID and data information, they contain pulses that 
are used to synchronize the controller circuitry to allow for 
variations in the rotational speed of the floppy disk. The ID 
and data sections also contain error-checking bits so that the 
controller circuitry can recognize an error when it occurs. 

When a blank floppy disk is first purchased, its surface is 
non-magnetized and thus it must first be formatted to organize 
tracks and sectors. The microcomputer performs this function 
upon command, using the pulse representing the index hole as 
the reference point. After the disk has been formatted, it is 
ready to have information written on it or read from tt. An 
unformatted 8-inch disk has a capacity of 400K bytes while 
its IBM 3470 formatted version can accommodate 256 K bytes. 

As previously stated, there is no standard format for the 
514-l'nch minifloppy diskettes. The number of tracks and sec- 
tors can and does vary. For example. 5'/4-inch diskettes for 
the Apple 11 computer were originally formatted with 35 
tracks, each subdivided into 13 sectors with 256 bytes-per- 
sector. Later, that format was modified to 35 tracks with 16 
sectors-per-track, resulting in a net increase of 24 K of storage 
capacity. Diskettes for the Heath HH9 computer are formatted 
with 40 tracks and 10 sectors-per-track. 

A 5'4-inch minifloppy diskette has an unformatted capacity 
of 1 1 OK bytes. With soft -sec to ring, this figure drops to 80.6K 
bytes. The minifloppy diskette can be fomiatted with any- 
where from 35 to 77 tracks and 10 to 16 sectors-per-track. 

Single density, double density 

Data is placed on a disk using frequency modulation (FM). 
A 250-kHz clock generator produces pulses that repeat every 
four microseconds to form data cells on the surface of the 
Mylar disk. When writing data to the disk, if a data bit is 
supplied during the interval between clock pulses, a magnetic 
transition will occur as the read/write head contacts the oxide 
surface of the disk; that corresponds to a logic 1. If no data bit 
is sent, there will be no magnetic transition and thus the oxide 
is unchanged, representing a zero, as shown in Fig. 6. 

When reading data from ihe disk, the stream of pulses 
would include the 250-KHz clock pulse and pulses represent- 
ing ones and zeros. When a data cell includes a clock pulse and 
a data pulse, the presence of the two pulses identify a logic 1 : 
the presence of only the clock pulse indicates a logic 0. That 
encoding technique is called FM encoding and is commonly 
referred to as single-density. 
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C = CLOCK PULSE 
D = DATA PULSE 

FIG. 6— WHEN RECORDED ON THE DISK, a logic 1 consists of a clock 
pulse plus a data pulse ; a logic consists of only the clock pulse. 

With FM encoding, the IBM 3470 format specifies a record- 
ing density of 3408 bits-per-ineh. Thus, with 77 tracks, 26 
sectors, and 128 bytes-per-sector, a total of 256,256 bytes can 
be stored oh a singie-sided 8-inch disk. 

To double the storage capacity, a double-density technique 
vas developed based on an MFM (Modified FM) encoding. 
Basically, many of the clock pulses are removed and 
the presence of a pulse signifies a logic 1 while the absence 
represents a logic 0, Synchronization is accomplished by in- 
serting a clock pulse at certain intervals. By eliminating many 
of the clock pulses, more room for data is available within 
each sector and twice as much information can be stored on a 
given length of track using MFM encoding rather than FM. Of 
course, there is a tradeoff. . .more sophisticated pulse-circuitry 
is required for clock timing and data writing. 

Other techniques have been developed to increase the stor- 
age capacity of disks even farther. One scheme involves the 
use of drives with two read/write heads, one for each side of 
the disk. Thus, data can be stored on both sides of the disk. 
Some manufacturers have even introduced a quad-density 
recording technique that they claim will offer four times the 
storage capacity of a single-density drive. 

Table 1 lists the unformatted storage capacity for both 5'A 
and 8-inch disks using various data storage techniques. As 
shown, a single-sided single-density minifloppy (5'A inch) pro- 
vides 128.000 bytes of storage capacity while a double-sided 
double-density 8-inch disk provides almost 2 megabytes. In 
practical terms, a single-sided minifloppy would hold the 
equivalent of 30 single-spaced typewritten pages while the 
2-megabyte capacity of a double-sided double-density 8-inch 
floppy could hold as many as 400. 

Those storage capacities, however, are for unformatted 
disks. After the disk is formatted, the data-storage capacity 
decreases depending on the formatting technique used. The 
actual storage capacity of a double-sided double-density 8- 
inch disk formatted with 77 tracks and 26 sectors-per-track is 
around i.l megabytes. A dual-drive, double-density, double- 
sided 8-inch disk drive system can store over 2 million bytes. 

Obviously, the added capacity of the double-sided double- 
density technique is a definite asset. However, drawbacks 
include the lack of standardization. Thus, a double-density 
diskette prepared on one system very often cannot be used 
with another disk system. Double-sided drives also have a 
drawback. Here, two read/write heads are used — one acting 
as the pressure pad for the other. Excess head wear and/or 
diskette damage is more likely to occur than with single-sided 
systems. 
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Access time and transfer rate 

In addition to storage capacity, access time and transfer rate 
are important specifications for a disk drive. Access time is 
the time it takes for the drive to access data in a random 
manner. Thus, the access time depends on the time it takes for 
the read/write head to arrive at the proper track (track-to- 
track seek time) and then wait for the data in the proper sector 
(latency time). Specifications for disk drives generally list an 
average access time derived by using one half the unit's poor- 
est access time. Maximum, or worst, latency time is when the 
read/write head arrives at the proper track just as the correct 
sector passed by. In that case the head must wait for a full 
rotation of the disk and thus produces the maximum delay. 

Typical average track-to-track seek times vary from 3 ms to 
I (X) ms for an 8-inch disk drive and 3 ms to 25 ms for a 5W-inch 
disk drive. Latency time (average) for an 8-inch drive is about 
85 ms and about 1 00 ms for a minifloppy. Total access time for 
an 8-inch drive might range from 1 50 ms to 300 ms and about 
400 ms to 600 ms for a minifloppy. 

The transfer rate, or speed at which the disk drive can 
transfer its data to the computer, is another measure of disk- 
system performance. Obviously, a quick access time and 
rapid transfer rate means the computer can start to perform its 
operations with less time wasted. Typically, a single-sided 
minifloppy can transfer data at a 1 5 kilo bytes -per- second rate 
and at twice this speed with double-density techniques. An 
8-inch disk can transfer data at typical rate of 62.5 kilobytes- 
per-second. although models are available with transfer 
speeds as high as 1 25 kilobytes-per-second. 

Disk-system components 

So far we've talked abut the floppy disk and the disk drive. 
However, a complete floppy-disk systsem consists of more 
components, as shown in Fig. 7. So, let's list all of the compo- 
nents that make up a complete disk system, 

1. The floppy disk itself. 

2. A disk-drive assembly to rotate the disk and position the 
read/write head to the desired track position. Inside the 
cabinet that houses the drives is a power supply to 
provide the operating voltages to power the drives. 

3. A disk controller to specify head position, control the 
drive motor, check and correct errors, and perform other 
functions. 

4. Interface circuits to connect the computer control-sig- 
nals properly to the disk controller. 

continued on page 66 
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5, Programs (software) to conlrol the operation of the disk 
drive, such as specifying to which track and sectorof the 
disk data should go, handling the actual reading and 
writing of data, and monitoring that the data transfer is 
correct. Those programs are called disk-operating sys- 
tems (DOS's) and they operate with a file management 
system (FMS) to identify files of data and route data to 
individual tracks and sectors on the disk. 
The disk controller has the responsibility of read/write head 
positioning, sector identification, disk-motor control, head 
loading and unloading, error detection and correction, and of 
controlling the transfer of data to the interface circuits 
between the disk drive and the main computer. In most in- 
stances, the interface board contains the disk controller cir- 
cuitry. This board mounts inside the computer and is con- 
nected to the disk drive(s) by a ribbon cable. 

The disk-operating system (DOS) controls the operation of 
the controller circuitry. It resides on a floppy disk. One of the 
functions of the DOS is to transfer data and programs between 
the computer and the floppy-disk system. Thus, when you 
first turn on the computer system, it is necessary to load the 
DOS from the floppy disk into the computer. That task is 
handled by a short program called a bootstrap loader. The 
bootstrap loader is contained in a ROM, usually on the in- 
terface board. Depending on the computer system, the boot- 
strap program is called up by a simple keystroke on the com- 
puter's keyboard. Once the system has been '"booted." the 
computer and floppy-disk system are ready to accept operator 
commands. The DOS takes care of labeling the files, editing, 
error detection, and file copying. A file-management system 
designates the track and sector allocations on the disk for 
files. 
Since the DOS occupies a rather substantial portion of a 
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FIG.7— A COMPLETE FLOPPY DISK SYSTEM consists not only otthe disk 
and disk drive, but also includes control and interface circuits, as well as 
the software to handle disk-access operations. 



diskette, a system with only a single floppy -disk drive is rather 
limited. Thus, il is common for packaged computers, such as 
those offered by Radio Shack, Apple, and others, to include 
two or more floppy-disk drives. One disk controller can gener- 
ally handle several disk drives. 

After the diskette is inserted through the front door of the 
floppy-disk drive and the door is closed, the drive spindle 
grips the center of the diskette and the motor brings the disk 
up to full rotational speed. The DOS directs the controller 
circuitry to position the read/write head to track 00 and the 
index hole, in conjunction with an optoelectronic sensor, 
generates a location pulse for timing. As the floppy disk spins, 
the heads are carefully positioned above the desired track. 
Then, the read/write head is pressed against the oxide coating 
with the help of pressure pads on the opposite side of the disk. 
That is called "head loading" and it is directed by the DOS. 
When a different track is desired, the read/write head is un- 
loaded (lifted off the surface of the disk), moved to a different 
track, and loaded once again. 

Before the read/write head is actually loaded, a sensor 
inside the drive senses the write-protect notch and determines 
whether the floppy disk can be written to. Of course, during a 
read operation, the notch is not sensed. When the read/write 
head is loaded, an LED on the front panel of the drive alerts 
the user that the drive is in operation and the disk should not 
be removed. When the drive completes its operation, the 
read/write head is unloaded, the LED goes out, and the disk 
may be removed. 

Just as a computer is useless without proper software, so, 
too, is a disk drive. A well-prepared disk-operating system 
(DOS) is required to keep track of what is stored on the disk, 
and where it is located. The DOS handles such tasks as trans- 
ferring programs from one device to another, locating read/ 
write errors, providing a means to make backup copies of a 
diskette, and other chores. 

Although basically similar, most DOS's are unique in their 
own way, and vary from one manufacturer to another. The 
DOS must be configured for the particular computer system it 
is to be used with. Also, if you decide to buy software on disk, 
the software must be compatible with the DOS. That condi- 
tion also includes high-level languages such as BASIC. 

Disk errors 

Disk errors are categorized as either soft or hard errors. 
Hard errors are caused by defects on the disk surface; soft 
errors are due to program or processing troubles or power-line 
transients. An example of a soft error is what is commonly 
called a seek error, which occurs when the read/write head 
appears at the wrong track. Part of the disk-conroller's job is 
to locate and correct those disk errors. For example, the disk 
controller will compare the track being read with the track 
number that was called for by the DOS and determine whether 
a discrepency exists. If a deviation is noted, the disk control- 
ler will initiate a new positioning routine and place the read/ 
write head over the correct track. 

A soft error is also classified as a recoverable error, one that 
the disk controller can spot and (sometimes) correct. A hard 
error is a non-recoverable error; the controller can detect it 
but cannot correct it. 

It is estimated that a soft-sector disk system has an error 
rate of one per 108 bits during a read operation; one per 1011 
bits during a read operation is the estimate for a hard -sec- 
tored disk. Under normal usage a disk is expected to last about 
two years; a track is considered to be worn or defective when 
it output level drops to 20 percent of its original value. 

Is a backup copy necessary? 

A backup is an exact duplicate copy of a disk, A backup 
copy is almost mandatory since it can be expected, sooner or 
later, that a disk will become defective due to wear, or din 
contamination, or possibly due to the read/write head's dam- 
aging the oxide coaling of a disk. When that calamity occurs. 
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and a backup copy has not been made, it will be necessary to 
reconstruct the lost information (if still available) and prepare 
a new disk. 

How critical the data is. how often it changes, and how 
costly the loss will be will determine how frequently a data 
backup copy should be made. Large investment houses or 
banks might back up data every hour: small-business users 
perhaps only once a week. To make creating backup copies 
convenient, the DOS software usually contains a command 
for duplicating disks. 

Selecting your disk drive 

Computers and their peripherals are costly. So selecting a 
computer, printer, disk drive, or other accessory demands a 
hard look at the future, as well as the present. Among the 
questions to be answered are: What capacity do, and will, you 
need? A novice, or someone interested in games, can possibly 
be content with a cassette system and need not invest in a 
floppy system at all . Others, requiring a mass-memory storage 
capacity of, say, 250K bytes may settle for a single-drive 
unit — bearing in mind that an 8-inch disk holds twice as much 
data as a 5W-inch diskette at less than double the cost. Gener- 
ally, a single disk controller and DOS can operate up to three 
drives; thus it is common to start with a minimum investment 



and gradually add more drives to it. 

Is the disk-drive hardware and software you have selected 
compatible with your computer? Your computer, keyboard. 
printers, and display must interface with the disk-system's 
electronics and DOS. Is the software you intend to use avail- 
able for the disk system you are about to purchase? How 
important to you is access time and data transfer rate'.' Is size 
critical? Are there any unusual environmental considerations 
such as excessive heat or humidity where the drive will be 
located? 

And. of course, there arc basic considerations that must 
always be evaluated. How' long has the manufacturer, whose 
units you are considering, been in business, what is his reputa- 
tion, what is his warranty policy? Are there local places for 
service or must units be shipped back to the factory? Will 
spare parts be readily available? Also, it's wise to ask dealers 
and members of computer clubs about their reliability experi- 
ences with the models you are considering. Do they have a good 
record in their field or are they notoriously poor? Don't hesi- 
tate to ask many questions before the final purchase... once 
you've bought the disk system, you'll be tied to it for a long 
lime. A list of manufacturers of disk drives appears in Table 2: 
contact them for specs and performance details. Remember, 
they are in business to respond to your needs. R-E 



TABLE 2— DIRECTORY OF DISK DRIVE 
AND CONTROLLER MANUFACTURERS 

For more information, circle No. 97 
on the free information card inside the 
back cover. 



A.M. ELECTRONICS 

3366 Washtenaw Ave. 
Ann Arbor, Ml 48108 



APPARAT, INC. 

4401 South Tamarak Pkwy. 
Denver, CO 80237 



APPLE COMPUTER, INC. 

10260 Bandley Ave, 
Cupertino, CA 95014 

CALIFORNIA COMPUTER SYSTEMS 

250 Caribbean Dr. 
Su nn vale, CA 94086 

COMMODORE BUSINESS MACHINES 

950RittenhouseRd. 
Norristown, PA 19403 

COMPUTHINK 

965 West Maude Ave. 
Sunnyvale, CA 94086 

CROMEMCO, INC. 

280 Bernardo Ave. 
Mountainview, CA 94043 

DATA SYSTEMS DESIGN 

313QCoronadoDr, 
Santa Ctara, CA 95051 

DELTA PRODUCTS 

15392 Assembly Lane 
Huntington Beach. CA 92649 

HEATH COMPANY 

Benton Harbor, Ml 49022 



IMS INTERNATIONAL 

2300 Lockheed Way 
Carson City. NV 89701 

INTERFACE, INC. 

20932 Cantara St. 
CanogaPark,CA91304 

INTERNATIONAL MEMORIES, INC, 
10381 Bandley Dr. 
Cupertino, CA 95014 

JADE COMPUTER PRODUCTS 

4901 West Rosecrans 
Hawthorne, CA 90250 

LOBO DRIVES INTERNATIONAL 

935 Camino Del Sur 
Goeleta. CA 93017 

MATCHLESS SYTEMS 

18444 South Broadway 
Gardens. CA 92048 



MICROMATION 
1620 Montgomery St. 
San Francisco, CA 941 11 



MICROPOLIS 

7959 Dee ring Ave. 
Canoga Park, CA 91304 

MICRO-SCI 

1 405 East Chapman, Suite E 
Orange, CA 92666 



MORROW DESIGNS 

5221 Central Ave. 
Richmond, CA 94804 



NETRONICS RESEARCH & 
DEVELOPMENT 

333 Litchfield Road 
New Milford.CT 06776 



NORTH STAR COMPUTERS, INC. 
1440 Fourth St. 
Berkeley, CA 94710 

OHIO SCIENTIFIC 

1333 South Chillicothe Rd. 
Aurora. OH 44202 

PERCOM DATA CO. 

211 North Kirby 
Garland, TX 75042 

QT COMPUTER SYSTEMS, INC. 

15620 South Inglewood Ave. 
Lawndale.CA 90260 



QUANTUM CORP. 

448WhiteheadRd. 
Trenton. NJ 08619 



Box 5141 



RADIO SHACK 

1400 One Tandy Center 
Fort Worth, TX 76102 

SD SYSTEMS 

10111 Miller Rd., Suite 105 
Dallas, TX 75228 

SMOKE SIGNAL BROADCASTING 

31336 Via Colinas 

West Lake VI I lage, CA 9 1 361 

SOUTHWEST TECHNICAL PRODUCTS 
CORP. 

219 West Rhapsody 
San Antonio, TX 78216 

TARBELL ELECTRONICS 

950 Dovlen Place, Suite B 
Carson. CA 90746 

VISTA COMPUTER CO. 

1401 BorehardSt. 
Santa Ana, CA 92705 

WAMECO 

Box 877. 455 Plaza Alhambra 
El Granada, CA 94018 
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Radio-Electronics for Christmas! What an electrifying gift idea! 
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ONCE THE PROUD OWNER OF A PERSONAL COMPUTER HAS 
learned how to operate his machine, write programs, and 
beat the computer at some of its games, he tends to turn 
serious. He'll prepare his taxes, perhaps file his wife's favorite 
recipes, and use his computer to keep track of his stamp, 
coin, or record collection. If he owns a business, he may file 
his inventory, prepare payrolls, and list bills on the com- 
puter. At this point he can no longer rely on his CRT display 
alone for there comes a time when the data from the com- 
puter cannot be analyzed sufficiently while the user stares at 
his display. He needs hard copy, on paper, to put in his brief- 
case, to carry to meetings and discussions, and to distribute 
to others involved in decision-making. 

So it's off to the computer store to select a printer. And 
that's where the fun (or frustration) begins. A multitude of 
different models are available from close to 100 printer manu- 
facturers. Salesmen will confront the puzzled buyer with a 
flurry of terms such as "dot matrix," "KSRorRO," "daisy 
wheel," "pin feed." "characters per second," and the like. 
So, rather than face that bewildering barrage of terms un- 
prepared, it is appropriate for the prospective buyer of a 
printer costing from hundreds to thousands of dollars to team 
a bit about them before taking the plunge. 

To Start, let's differentiate between a print head, a printing 
mechanism, and a printer. A print head is the component that 
creates the character on the paper. It can be a dot-matrix 
impact-type, thermal non-impact-type, or one of a number of 
other designs. Without the mechanical elements to move that 

Iprint head to the proper position, without the electronics to 
control positioning and carriage return, the print head is en- 
tirely useless. 
The printing mechanism is a mechanical assembly, includ- 
ing a print head, with the necessary gears and drive to per- 
form the movements required for printing; it may or may not 
include a cabinet or electronics section. The primer is the 
complete assembly, including print head, printing mechanism. 



cabinet, and the necessary electronics (see Fig. 1). 

KSR and RO 

Printers can be classified in a number of ways. First, 
whether they include a keyboard to enable them to send, as 
well as receive, data. A printer/terminal includes a keyboard 
that permits the user to input or output data by direct con- 
nection to the computer, or via a telephone line and modem. 
Those two-way units are called KSR (Keyboard Send) Receive) 
printers. Many manufacturers supplying KSR's also market 
similar assemblies — less the keyboard and output-electronics 
section — that serve as one-way or /?eceive-Only (RO) printers. 

Impact vs. non-Impact 

Impact printers generate a character by having the print 
head strike the paper through an inked ribbon; portable and 
office typewriters are common examples of impact printers. 
Non-impact printers generate characters without mechanical 
force; the small thermal printers in some low-cost printing 
calculators are examples of non-impact printers. 

Impact printers have two major advantages over their non- 
impact rivals: they produce high-quality print, and can pro- 
vide multiple copies. Their major drawbacks are a high noise- 
level and low speed. Non-impact printers are quiet and many 
are low in cost. They generally operate at much higher speeds 
than impact types. Their drawbacks include the inability to 
produce more than one copy at a time and the need for rela- 
tively expensive paper. Also, their output is frequently less 
legible than that of impact types. 

Impact printers that use solid type-fonts (as opposed to 
dot-matrix fonts) have their character sets on cylinders, balls 
(like the IBM Selearic print-elements), drums, bands, or 
wheels. As the computer informs the printer of the character 
required, that character is moved into position and struck so 
that an inked ribbon makes an impression on the paper. The 
next character is then moved into place and the process is 
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repeated. 

Non-impact printers include thermal, eleclrosensitive, ink- 
jet, and laser types. While the latter two are stilt far too ex- 
pensive for the personal-computer user, thermal and electro- 
static printers are generally available for less than SI 000 and 
that, coupled with their quietness, makes them well suited to 
home or small-business applications. 

Low-cost printers (under $400) in those categories may use 
narrow rolls of paper, similar to those used by printing cal- 
culators, thai are limited to 32 characters (or columns) per 
line. Printers costing over $500 generally accept S'/i-inch 
wide paper and can print 80 or more characters per line. 

Generally speaking, printers selling for under $1000 are of 
the dot-matrix type (with the exception of used Teletype 
machines). Dot-matrix printers with special features — like 
very high speed, or special head or paper-movement capa- 
bilities^ — may be more expensive. 

In the $2000-and-up range are the "solid-character" print- 
ers using "golf balls." daisy wheels, or thimbles. They offer 
very high print quality, suitable for business letters and 
lengthy reports. 

Serial printers vs. line printers 

Printers can also be classified as serial or line. Serial print- 
ers — which are- what we are discussing here — print one char- 
acter at a time. Line printers print an entire line at a time and 
are generally used where very high volume and speed are 
required, as in the case of printing thousands — or even mil- 
lions — of mailing labels or paychecks. 

Serial printers have a single print head that moves hori- 
zontally across the page, printing one character at a time. If 
the printer is fast enough, it can print each character as it is 
received from the computer; otherwise the data must be 
stored in a /«*(/«- and ted to the prim mechanism more slowly. 



FIG. 1— THE MQD£L IPS SOOOA FROM DATAROYAL is a dot-matrix printer 
wilh a 120 cps print speed end a tractor-type paper feed. 



Line printers contain many print heads and hammers, or 
print actuators — one for each column. When an entire line's 
worth of characters has been stored in the line printer's 
buffer, the print mechanism is actuated and the entire line 
printed at once. 

Speeds of serial printers are usually given in characters- 
per-second (cps): speeds of line printers are specified in 
lines-per-minute (]pm). A low-speed line printer may be rated 
at 300 Ipm, a medium-speed one at 300-600 Ipm and a high- 
speed one at over 600 1pm. 

Typically, dot-matrix serial printers operate at speeds in 
the range of 60-400 cps, "Solid-character" serial printers 
operate at the rate of 25-60 cps. 

Naturally, the high-speed line printers are considerably 
more expensive than the slower serial printers. The most 
popular types of line printers are drum, chain, and scantling 
matrix. 

Fully-formed (solid) or dot-matrix characters 

Depending on the type of printer used, the characters 
formed may be either fully-formed (solid, typewriter-quality) 
or dot-matrix. 

Dot-matrix characters are formed by a series of dots 
arranged in a matrix measuring from four to seven dots hori- 
zontally by seven to nine dots vertically (see Fig. 2-a). Thus, a 
7x7 matrix could have up to 7 dots in both directions. 

continued on page 74 
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SOME QUESTIONS BEFORE BUYING 

Here are some of the points you will 
have to consider: 

1. Will noise be a problem? If so, a 
non-impact printer is recom- 
mended 

2. Will print quality be critical? If 
the printer is to be used for 
word processing or for cor- 
respondence, a fuily-formed- 
character printer is the best 
choice. 

3. Will multiple copies (for billing, 
records, etc.) be required? If so, 
a non-impact printer is ruled 
out. 

4. Will frequent changes of type- 
face be required? If so, a printer 
with interchangeable elements 
("golf balls" or print wheels), or 
a programmable matrix-printer, 
will be needed. 

5. Will a lot of printing be done? If 
so, paper costs could become 
prohibitive if a thermal or elec- 
lrosensitive printer were used. 
(Also make sure that ribbon 



10. 



11. 



changes on impact printers are 
simple to accomplish.) 
How fast does the printer have 
to be? Speed is directly related 
to cost— the faster the printer, 
the more expensive it will be. 
There also tends to be a tradeoff 
between speed and print quality— 
the higher the speed, the lower 
the quality. 

What form of paper transport is 
required? For continuous-form 
paper, or for multiple copies, 
pin or tractor feed is the choice. 
Will the printer be running un- 
attended? If so, it should have 
alarms and/or shut-off devices 
to handle "out-of-paper" and 
other situations. 
What is the maximum number 
of columns (characters per line) 
that will be required? 
Will both upper and lower case 
characters be required? Will 
any special characters or sym- 
bols be needed? Make sure they 
are available. 
Will a one-way. receive-only 



(HO) device be sufficient or will 
a two way (KSR) unit be re- 
quired? The obvious choice is a 
RO printer, but give some thought 
to future needs. 
12. How reliable is the printer 
manufacturer? How long has he 
been in business? What have 
you heard or read about his 
equipment? A "steal" on a printer 
whose manufacturer has gone 
out of business could mean 
problems should the device re- 
quire parts or servicing. 
Don't be afraid to ask questions — of 
yourself, of dealers, and of printer owners 
at local computer clubs. Remember, you'll 
be spending hundreds — if not thousands— 
of dollars on a piece of equipment that 
you'll be depending on for years. 

Take your time; call or write to manu- 
facturers for specifications or definitions 
of terms on their data sheets. And, once 
you've made up your mind, visit your 
dealer and ask him to let you get some 
first-hand experience with the printer 
you've chosen to make sure it realty is 
right for you. 
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FIG. 2— DOT-MATRIX CHARACTERS are formed by doll in a matrix aa 

shown in a. The "dots" in the 7 x 9 matrix shown In b form the letter "A". 



Characters are determined by the number and positions of 
the dots within the matrix, as shown in Fig. 2-b. Since the 
characters are not formed from continuous lines, legibility is 
not as good as that obtained from printers using fully-formed 
characters. The more dots used in the matrix, however, the 
better the appearance will be. 

Impact-type dot-matrix printers produce characters using 
a moveable print-head mechanism that consists of solenoid- 
actuated pins arranged as shown in Fig. 3. As data arrives 
from the computer, a character-generator ROM in the printer 
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FIG. 3— SOLENOID-ACTUATED PINS produce the data that form the 
characters In an Impact-type dot- matrix printer. 



selects the appropriate dot-pattern for the character to be 
printed and energizes the solenoids required. The solenoids 
cause print needles to strike the ribbon and form the dot- 
pattern on the paper. 

Some dot-matrix printers, instead of using a ribbon, make 
use of a special paper that contains "micro-bubbles" of en- 
capsulated ink. When the bubbles are struck by the print 
needles they burst and release the ink. 

One technique used to obtain higher-quality output from 
dot-matrix printers involves multiple passes of the print head 
across the same line, with the head position slightly offset for 
each pass. That allows more dots to be printed and creates 
denser, more legible, characters. The drawback, of course, 
is a reduction in print speed. 

A recent innovation in the dot-matrix field is the "throw- 
away" print head. When it wears out — as will eventually 
happen in any case— no expensive service is needed. You 
can just unplug the worn-out head yourself and replace it 
with a new one that costs about 530, 

Cylinders, balls, and wheels 

The earliest version of a full-character printer was the 
cylinder or Teletype, which had its type on a cylinder that 
rotated along a vertical axis on a moveable carriage, (see Fig. 
4). As the computer requests a particular character to be 
printed, the carriage moves to the correct location on the 
paper and the cylinder is rotated, and also raised or lowered, 
to place the proper character into position so that a hammer 
can strike and force the character against the ribbon, printing 
the letter on the paper. The Teletype models 33, 35, and 38 
are considered noisy, slow, {10 cps) unreliable and difficull 
to service — but they do fulfill the need for a low-cost printe r. 

The "golf-ball" print head (see Fig. 5) developed by IBM 
for its Selectric typewriters, contains a full set of characters 
embossed on a sphere. Printing is performed as the ball 
strikes an inked ribbon placed between the ball and the paper. 
When a change in font or typeface is required, ball replace- 
ment is simple and the cost for the print elements is low. 
Speed is relatively slow, about 15 cps, and the mechanism is 
quite noisy. However, print quality is good, and used, re- 
conditioned models are available at low cost. 

The daisy wheel, introduced by Diablo Systems, Inc. in 
1972, is three to five times faster than the "golf-ball" or 
cylinder types, with speeds of up to 80 cps. Its name is de- 
rived from a resemblance to a flower with its petals out- 
stretched (see Fig. 6). The mechanism consists of a central 
hub which has up to 96 arms, each containing an embossed 
character. When the required petal or character is rotated 
into the proper position, a hammer strikes the petal against 
an inked ribbon to produce the letter-image on the paper. 
The daisy-wheel elements, available in steel or plastic, come 
in a variety of typefaces and can be interchanged simply and 
rapidly. Print quality is very good but noise level is some- 
what high. 

Thermal, electrosensitlve and ink-jet printers 

The thermal matrix-printer is a popular form of a non-im- 
pact system. As the print head moves horizontally across the 
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specially manufactured paper, characters are formed as the 
heating elements in the print head discolor the paper into a 
dot-matrix pattern. Thermal printers are light, compact and 
quiet, and the print head is inexpensive and easy to replace. 
However, the heat-sensitive paper is expensive and only 
one copy at a time can be produced. 

The elect rosensitive matrix printer requires a special 
aluminum-coated paper which forms a dot-matrix pattern 
when voltage is applied between the print head and a metal 
plate, burning off the aluminum to expose a black layer 
below. The paper travels between the print head and the 
metal plate (see Fig. 7). As data is fed to the print head, elec- 
trodes in the print-head housing are pulsed selectively, 
causing a charge to jump between the electrode and metal 
plate (rear electrode), creating black dots on the paper and 
thus the character. Although the electrosensitive printer is 
inexpensive and its quality is good, paper is expensive and 
requires delicate handling. A newcomer to this printer 
family is the laser printer which uses a low-power laser to 
bum dots off of a specially-treated paper. 




FIG. 5— THE IBM SELECTftfc PRINT HEAD Is a "god-ball" like sphere 
embossed with a full set of characters. 
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FIG. &— A DAISY-WHEEL printer Is much faster than a Setectrtc or cylinder- 
type. The print wheel gets Its name from Its resemblance to the flower. 



Ink-jet printing is a non-contact process. Neither cylinders 
nor "golf balls" nor ribbons touch the paper. In an ink-jet 
mechanism, ink is pumped through a tiny nozzle, forming a 
steady stream of fluid; the nozzle is vibrated to modify the 
stream into a series of droplets rather than a steady flow. As 
an individual droplet leaves the nozzle and is directed towards 
the paper, its position is controlled so that its final place- 
ment, relative to other released droplets, will form the de- 
sired characters. 

Several droplet-placement techniques are in use, including 
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electrostatic deflection, controlled nozzle movement, and 
controlled paper movement. Another technique involves the 
use of a number of independent nozzles tightly packed into a 
print head with selective firing of individual nozzles deter- 
mining character creation. In the "drop -on-demand" tech- 
nique, shown in Fig. H, an electrical signal is converted into 
a pressure pulse in the ink chamber. That causes droplets of 
ink to be discharged from the independently controlled ejec- 
tion chambers and form printed characters. 

Serial vs. parallel transmission 

Computers transmit data to a printer in either serial or 
parallel format. In serial transmission, single bits of a byte 
follow each other in a steady stream; in parallel transmission, 
all the bits required to define a character are routed along 
parallel wires at the same time. Therefore, serial transmis- 
sion is slower than parallel transmission. However, only one 
communications channel is required for serial transmission 
which means that serial data can be transmitted over a tele- 
phone line; in addition, serial data can be transmitted over a 
longer distance than parallel data without the need for special 
amplifying repeaters. 

Serial data-transmission can be synchronous or asyn- 
chronous. In synchronous transmission, it is necessary for 
the system to be aware of the exact time-position of each 
data byte representing a character to be fed to the printer. 
The flow of characters is split into blocks, with all bits in 
each block transmitted at equal time intervals. Even if no 
data is fed during a brief time period, data bits, called 
"nulls," must be used to Fill in the blocks. Stable oscillators 
act as clocks at both ends of the transmission to maintain 
synchronization and precise timing. The computer, acting as 
the transmitter, starts each block with a series of synchroni- 
zation signals to denote the start of a block and thus syn- 
chronize the oscillators; the block is generally ended with an 
error-checking character. 

Asynchronous transmission is less complex and does not 
rely on precise timing-blocks. The receiver (printer) and 
transmitter (computer) are synchronized by a "start bit" 
which is inserted before the bit- pat tern for a character and a 
"stop bit" added after the character. Specific spacing be- 
tween bytes is not required; however, it is necessary to 
establish the baud rate, or transmission speed in biss-per- 
second, between the transmitter and receiver. Commonly 
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FIG. 8— INK IS DISCHARGED from Independently-controlled ejection 
chambers to form letters In the "drop-on-demand" technique. 
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PLATEN 



FIG. 9— A FRICTION PAPER-FEED SYSTEM (a) works well if Just one 
copy is required. For multiple copies, a pin-feed system (o) can be used. 



used baud rates are 
19,200. 



1 10. 300, 600, 1200, 2400, 4800, 9600, and 




FIG. 7— AN ELECTROSENSITIVE PHINTER uses a spark from the print 
head to "burn" dot-matrix characters on specially-treated paper. 



Paper-feed mechanisms 

An important, and commonly overlooked , consideration in 
printer selection is the paper-transport arrangement. The 
three common transport mechanisms are friction feed, pin 
feed, and tractor feed. 

In a friction-feed system, like that used in an office type- 
writer, gear-driven rollers hold and move the paper (see Fig. 
9-a). The system is simple and relatively trouble-free, pro- 
vided a single sheet of paper is used; when multiple sheets are 
loaded, it is not uncommon for them to become misaligned. 

To solve that annoying problem, pin-feed systems (Fig. 
9-b) were developed. Metal pins are- mounted around the 
outer rim of the platen and engage holes punched in the outer 
margins on the paper. That arrangement allows long rolls of 
paper (with multiple copies if desired) to be used without 
alignment problems. Since the pins are at a fixed distance 
apart on the roller, only one width of paper can be used. 

To accommodate a variety of paper widths, the tractor- 
feed mechanism was developed. The pins in the platen are 
eliminated and adjustable sprockets are connected to two 
chain-drives that slide on rods extending the width of the 
paper opening. A gear train, driven by the paper-feed drive- 
motor, turns the sprockets, which pull the paper as a tractor 
would pull a cart. The sprockets can be moved and locked to 
handle any paper width. R-E 



PRINTER MANUFACTURERS 

For more information from the manufac- 
turers listed below, circle No. 98 on the 
Free Information card Inside the back 
cover. 



ANACOM GENERAL CORPORATION 
Computer Products Division 
1116 E. Valencia Drive 
Fullerton, CA 92631 
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ANADEX. INC. 
9825 De Soto Ave. 
Chatsworth, CA 91311 



APPLE COMPUTER COMPANY 
10260 Bandley Drive 
Cupertino, CA 95014 

AXIOM CORPORATION 

5932 San Fernando Road 
Glendale. CA 91202 

BASE 2, INC. 
P.O. Box 3548 
Fullerton. CA 92634 

CENTRONICS DATA COMPUTER 

CORPORATION 
1 Waif Street 

udson. NH 03051 
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ITOH ELECTRONICS, INC. 

666 Third Ave. 

New York. New York 10017 

COMMODORE BUSINESS MACHINES 

950 Rittenhouse Rd. 
Norristown, PA 19403 

DATAPRODUCTS 

6200 Canoga Ave. 
Woodland Hills. CA 91365 

DATAROYAL 

235 Main Dunstable Road 
Nashua, NH 03060 

DATASOUTH COMPUTER CORPORATION 
4740 Dwight Evans Road 
Charlotte, NC 28210 

DIABLO SYSTEMS, INC. 

24500 Industrial Blvd. 
Hayward. CA 94545 

DIGITAL EQUIPMENT CORP (DEC) 
1 29 Parker Street 
PK3/M18 
Maynard, MA 01754 

DIP, INC. 

745 Atlantic Ave, 
Boston. MA 021 11 

EATON PRINTER PRODUCTS 
Technical Industrial Park 
Riverton, WY 82501 

EPSON AMERICA, INC. 

2384 Hawthorne Blvd. 
Torrance. CA 90505 

GENERAL ELECTRIC COMPANY 
GE Drive 
Waynesboro, VA 22980 



HEATH COMPANY 
Benton Harbor, Ml 49022 

HOWARD INDUSTRIES 

1 North Dixie Hwy. 
Milford, IL 60953 

INTEGRAL DATA SYSTEMS, INC. 
Milford, NH 03055 

LEAR SIEGLER, INC. 
714 N. Brookhurst St, 
Anaheim, CA 92803 

MALI8U ELECTRONICS 

2301 Townsgate Road 
Westlake Village. CA 91361 

MICROTEK INC. 

9514 Chesapeake Drive 
San Diego. CA 92123 

MPI 

4426 South Century Drive 
Salt Lake City. UT 84119 

NEC INFORMATION SYSTEMS, INC. 

5 Militia Drive 
Lexington. MA 02173 

OKIDATA CORPORATION 
111 Gaither Drive 
Mt. Laurel, NJ 08057 

QUME CORPORATION 

P.O. Box 50039 
San Jose. CA 94140 

RADIO SHACK 

1400 One Tandy Center 
Fort Worth. TX 76102 

SANDERS TECHNOLOGY, INC. 

Columbia Drive 
Amherst. NH 03061 

TELETYPE CORPORATION 

5555 Touhy Ave. 
Skokie. IL 60077 

TEXAS INSTRUMENTS, INC. 

P.O. Box 225012 

M/S84 

Dallas, TX 75265 

TRENDCOM 

480 Oakmead Parkway 
Sunnyvale. CA 94086 

XEROX CORPORATION 

Xerox Square 
Rochester, NY 14644 

XYMEC 

17905 Skypark Circle. Suite J 
Irvine, CA 92714 



COOKUP NEW 

HOOKUPS 

FOR YOUR 

TRS-80 

You'll be fascinated by the 
applications available to you with 
the TRS-80. All you need is a fairly 
good understanding of Level li 
BASIC, and TRS-80 INTERFACING, 
BOOKS 1 & 2, from Sams. 

Book 1 introduces you to the 
signals within your TRS-80 and 
how they can be used to control 
external devices, as well as 
instructions on how to construct 
and test several interface circuits. 

Book 2 details the more advanced 
interfacing techniques. You'll 
learn how to use your computer 
to drive high current and high 
voltage loads . . . how to generate 
voltage and current signals used 
in a variety of control applications 
and much more. Book 2 also 
contains complete software 
examples. 

If you own a TRS-80, don't be 
without these two important 
books. If you order now, you can 
be cooking up new hookups by 
this time next week! 
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BOOKS 



Mail to: Howard W. Sams & Co., Inc.. 4300 West 
62nd St, P.O. Box 7092, Indianapolis, IN 46206. 

Quantity 

TRS-80 interfacing. 

Book 1 
TRS-80 Interfacing. 

Book 2 No. 25739 J10.95 

Two Volume Set No. 21765 $18.50 



No. 21633 S 8.95 



Amount of order S- 

Adcl handling costs $- 

Add local sales tax where applicable S_ 

Total amount of order S_ 



2.00 



D Payment Enclosed D Check Lj Money Order 
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Account No. Expiration Date . 
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Signature 
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Call toll-free 1-800-428-3696 for the name of you 
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Whether it's a printer in Peoria, a terminal in Texas, or a data base 
in Denmark, your computer can communicate with it using a modem 

and a telephone. 



LIFE CAN BE SIMPLE AND UNCLUTTERED IF YOU ARE CONTENT TO 

have your keyboard and printer at arm's length from your 
computer, If you are satisfied writing and running your own 
programs, with contact to the outside world limited to read- 
ing magazine articles, purchasing pre-packaged programs 
and exchanging ideas with others via computer clubs, letters 
and/or phone calls, then that's fine. 

But should you decide to expand your world, and lie your 
personal computer to a time-sharing system — or write your 
output to a distant printer or terminal — you suddenly are 
involved with data trasmission and the need for a modem 
(,'V/odulator-DeModulator). Your computer can send its data 
stream to a remote terminal over telephone lines with a 
modem at each end. The modem at your end converts the 
digital bits to a more convenient form to transmit over the 
phone lines, and another modem at the distant location re- 
stores the original stream of data bits. 

Similarly, if you wish to make use of the rapidly-growing 
time-shared computer networks, such as the Source or 
MicroNet a modem must be inserted between your terminal 
(or computer) and the telephone line. 

Why are modems necessary? Why not simply route com- 
puter signals along the telephone wires to a peripheral de- 
vice such as a printer or remote terminal? 

Telephone lines were designed to carry audio signals in 
ihe 300 Hz to 3500 Hz range. Frequencies below 300 Hz are 



attenuated and thus a stream of data pulses routed along 
such a line would suffer waveform distortion as shown in 
Fig, I. Here a logic-pulse train of three O's is followed by 
five l's as shown in Fig. l-a. If this pulse train were to be 
transmitted over the telephone lines, then attenuation would 
result as shown in Fig. l-b. Many of the logic l's transmitted 
over the telephone line would be recognized as O's at the 
remote peripheral, with resultant errors. 

Since the telephone line is optimized to handle the 300-Hz 
to 3500-Hz frequency range, it is practical to convert the 
data bits to sine waves or sinusoidal tonus that can be trans- 
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FIG. 1— A STREAM OF DATA PULSES (a) would be distorted (b) If sent 
over a telephone line because of the bandwidth limitations of that line. 
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pulses — a puise represents a logic- 1 level, the absence of a 
pulse represents a Iogic-0 level, as shown in Fig. 2. Thus, a 
pulse or digital signal has two distinct states with nothing in 
between. 

■ An analog signal, or sinusoidal signal, is a continuously- 
varying voltage, as shown in Fig. 3; its frequency and ampli- 
tude remain constant as long as nothing is done to alter or 
modulate it. In that form, the sinusoidal voltage is termed a 
carrier and, since it is at a fixed frequency and amplitude, it 
conveys no information. However, if its amplitude were de- 
liberately changed — such as reduced to zero for a few sec- 
onds — and then allowed to return to its original condition, it 
would convey information that some input had caused the 

■ change in the carrier. 
As an example, the light beam in a photosensitive burglar 
alarm system sends a steady beam of light from a lamp. 
across a doorway, to a detector. The beam is a carrier that 
conveys no information until someone passes through the 
doorway, interrupting the light beam; the short duration 
during the absence of light at the detector conveys informa- 
tion that something has changed the carrier. Changing or 
altering the carrier is termed modulation. 



1 D 1 



FIG. 2— IN COMPUTER DATA, a puise represents a logic- 1 , the absence 
of a pulse a logic-O. 





FIG. 4— IN AMPLITUDE MODULATION (AM), a change of amplitude Is 
used to convey Information. 



FIG. 3— THE FREQUENCY AND AMPLITUDE of a sinusoidal signal re- 
main constant as long as It Is unmodulated.! 

AM, FSK, and PSK 

The three common techniques used to modulate or alter a 
fixed-frequency signal (carrier) are: amplitude modulation 
(AM), frequency modulation (FM), or phase modulation 
(PM). 

With amplitude modulation. Fig. 4, the level or intensity 
of a constant-frequency sinewave is varied. For example, an 
increase in amplitude could signify a logic- 1 level while a 
decrease in amplitude would signify a logic-0 level. 

In frequency-modulation, shown in Fig. 5, the amplitude 
of the sinewave is kept constant but the frequency of the 
carrier is changed. For example, a logic-l level could be 

• represented by a carrier frequency of 1270 Hz; a 1070-Hz 
tone could be generated if the logic state changes to a 0. The 
term FSK (frequency-shift keying) is often used to indicate 
that the carrier's frequency is shifted between two distinct 
frequencies to designate logic I"s or 0's, 

Phase modulation, shown in Fig. 6. involves instantaneous 
changes in the phase of the carrier relative to a fixed ref- 
erence phase angle. A standard sine wave starts at zero am- 
plitude and zero phase angle, rises to a peak positive ampli- 
tude at 90 degrees, and drops to zero at 180 degrees before 
returning to zero at 360 degrees (see Fig. 3.) It is possible to 
represent a logic- 1 level as a signal with a particular phase 
angle and a logic-0 level as the same amplitude, same fre- 
quency carrier but displaced in phase by 180 degrees (see 
Fig. 6.) A phase-detector circuit can be used to detect the 
phase of the carrier and thus determine whether a logic I or 
logic is present. That technique is called PSK or Phase- 
Shift Keying. 

It is possible to combine amplitude modulation (AM) that 
has two states {high or low) with phase modulation, which 



1, 




FIG. 5— THE FREQUENCY OF A CARRIER Is varied while the amplitude 
Is held constant In frequency modulation (FM). 


i 

! , 


1 

° ! 


i i 




iao° phase »l"JMnl' ( 

shift 'In Mini 11 




II H It U bi I 3 ? 




1 r '1 r \l 'lH i 
.*[.'J. J-.. Uv u.ll I, 


i 


U U U k-'Uj'UiJU'jUi 
i ] 
1 1 


REFERENCE 


i 


1 1 



FIG. 6— IN PHASE MODULATION (PM) If a logic- 1 Is a signal with a par- 
ticular phase angle, a logic-0 Is the same signal shifted in phase 130 
degrees. 

can be extended to four phase shifts, to provide eight signal- 
state conditions; that technique is termed quadrature phase 
modulation. Using that technique, data rates as high as 9600 
bits-per-second are achieved. 

Frequency modulation or FSK is most commonly used for 
modems operating at 300 bits-per-second or less. 

Para 1 1 el -to-serial interface 

Letters or characters generated by a computer are generally 
coded in an 8-bit ASCH (American Standard Code for in- 
formation Merchange) set. ASCII is a seven-bit code with 
128 combinations for letters, numerals, and control functions. 
During serial transmission, the ASCII code is sent as an 
eight-bit word, with the additional bit used for parity or error 
checking. Those bytes of information, containing eight bits 
or pulses, cannot be sent over the conventional two-wire 
telephone line; the parallel or simultaneous transmission of 
bits must first be converted to a serial transmission, with 
bits moving along the phone line one at a time. The necessary 
parallel-to-serial conversion is performed by a RS-232 serial 
interface. 

Assume that the computer is transmitting the letter "r", 
represented by 010 100 1 (J in the ASCII code: The serial 
interface would accept the simultaneous group of bits 
and output them one bit at a time, as shown in Fig. 7, The 
string of bits would be represented by voltage levels of and 
+ 5 for a logic and a logic 1, respectively. Those pulses 
would then be fed to the modem that would convert them 
into audio tones. Those audio tones would be transmitted 
along the phone lines to the distant computer or terminal, 
where a receive modem would convert or demodulate the 
audio tones to their binary equivalents. 

The RS-232 interface standard, adopted by the Electronic 
Industries Association (EIA), is the equivalent of the interna- 
tional CCTT TV24 standard. The 25-pin connector arrange- 
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FIG. 7— ALL OF THE COMPONENTS required for serial communications 
are shown lr> this generalized block diagram. 
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FIG. 8— THE FUNCTION OF EACH PIN In the RS-232 interface standard Is 
shown here. The Z 12- volt input shown In Table 1 have been omitted. 

TABLE 1— MODEM INTERFACE FUNCTION 



PIN 






NUMBER 


SYNCHRONOUS 


ASYNCHRONOUS 


1 


Frame ground 


Frame ground 


2 


Transmit data 


Transmit data 


3 


Receive data 


Receive data 


4 


Request to send 


Request to send 


5 


Clear to send 


Clear to send 


6 


Data set ready 


Data set ready 


7 


Signal ground 


Signal ground 


8 


Carrier detect 


Carrier detect 
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+12V 


10 
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-12V 


15 


Transmit clock 




17 


Receive ciock 




20 


Data terminal ready 


Data terminal ready 


22 


Ring indicator 


Ring indicator 


24 


Externa! transmit 






clock 








ment used tor modems involved with serial data transmission 
is shown in Fig. 8. Table I lists the pin functions for modems 
that are used for synchronous and asynchronous transmis- 
sion. 

Although EIA does not define how data is to be trans- 
milled, it does define the control functions and their use. It 
aiso standardizes the pin connections on a 25-pin interface 
connector; the computer or terminal holds the male connec- 
tor while the modem uses the female 25-pin connector. Ter- 
minals can be connected to a computer if cable length is less 
than 50 feet; for lengths extending to hundreds of feet, errors 
due to lost bits or extraneous noise-pickup may compromise 
the system. 

If distances within a building involving several terminals 
exceed 50 feet, line drivers may be used at each terminal and 
at the computer. The line driver is basically a signal con- 
verter to amplify digital signals routed from an RS-232 inter- 
face connector; twisted-pair wires can be used between line 
drivers. 

Simplex, half duplex, full-duplex 

Data can be transmitted between a computer's I/O port 
and a peripheral device by simplex, half-duplex (HDX), or 
full duplex (FDX) modems. Simplex modems allow trans- 
mission in one direction only and thus are not often used. In 
a half-duplex system, data may be sent in either direction 
but not simultaneously. With full-duplex modems, trans- 
mission can take place in both directions at the same time. 
With full-duplex, two telephone channels are required. 
while simplex and half-duplex modems require only one. 
Most modems are designed for either half-duplex or full- 
duplex operation. 

Modems are available for long-haul (extremely long dis- 
tances) or short-haul (relatively limited distances). Long- 
haul modems are capable of satisfactory performances over 
thousands of miles of regular telephone or leased lines. 
Short-haul modems, generally slightly less expensive than 
long-haul versions, are designed to operate over limited dis- 
tances with short, leased lines. There is no specific industry 
standard or definition for short- or long-haul distances. 
Modems may be classified by the speed of operation with 
these definitions. Low-speed: up to 600 bits per second; 
medium-speed: up to 2400 bits-per- second; high-speed: up 
to 9600 bits-per-second; and wideband; above 9600 bits-per- 
second. It is common to refer to data-transmission speed as 
baud or bits-per-second; however, this is strictly true if the 
transmission system only involves two signal states (on or 
off), as is the case with a computer. 

Peripherals, such as a slow-speed printer, must operate 
at the same baud rate as the modem. Thus modems with 
multiple transmission rates may include a switch (or wiring 
connections) to match the data-transfer rate of the modem 
to the printer. For most installations, modems are hooked 
up to a dial-up line in a standard telephone network or per- 
haps an AT&T leased line; for short distances, one or 
several twisted pairs of wires may be used. When modems 
are used with the Bell telephone network, signals are limited 
to a specified level to avoid line overload and interference. 
Modems carrying FCC approval can be connected directly 
to the phone lines; otherwise, users must include a Data 
Access Arrangement (DAA), which is an FCC-approved 
interface, between the modem and telephone circuit. 

Here's a simple example of how a modem would transmit 
and receive data in a full-duplex system (see Fig. 9). 

The ASCII output from the computer, converted to serial 
form, is routed to the send modem that converts the logic 
state of to a frequency of 1070 Hz and a logic 1 to 1270 Hz. 
The frequency- shifted (or FSK) signals are then sent along 
the telephone lines to a distant location where a receive 
modem accepts the signals from the telephone line via a band- 
pass filter that passes signals in the range of 950 to 1500 Hz 
and rejects all other frequencies. The I070-Hz tones are 
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FIG. 9— THIS BLOCK DIAGRAM SHOWS how a modem would be used to 
transmit and receive data In a full-duplex system. 

converted back to logic O's and the I270-Hz audio signals to 
Sogic I's, restoring the original siring of ASCII -coded pulses. 

Now. the operator at the distant location may wish to send 
data or instructions back to the main computer to answer or 
respond. The keyboard output, in the form of ASCII-coded 
pulses, is fed to the modulator at the receiver modem 
where a logic state generates a 2025-Hz audio tone and a 
logic 1 develops a 2225-Hz tone. Those audio signals are 
sent back, along the same telephone wires, to the main com- 
puter. At the main computer, a bandpass filter accepts the 
2025-Hz and 2225-Hz signals and rejects other tones before 
they reach the demodulator. At the demodulator, the 2025- 
Hz and 2225-Hz tones are converted back to their logic O's 
and logic Vs. Since two different sets of frequencies (1070- 
1270 Hz and 2025-2225 Hz) are used together, specially-de- 
signed bandpass filters are required to make the full-duplex 
system feasible using only one set of telephone lines. 

Some modems on the market are available as originate 
only or answer only; although those units are less expensive 
than modems that include both originate and answer, they 
are obviously limited in performance. 

An originate-only modem converts the logic I's and O's to 
the 1070/1270-Hz tones that are sent over the telephone 
lines. It cannot, however, receive tones in that frequency 
range. It can only receive tones in the 2025/2225-Hz tones. 
Therefore, two originate-only modems cannot talk to each 
other. This type of modem is the kind that you will probably 
use with your home computer. 

An answer-only modem converts logic I's and O's to the 
2025/2225-Hz tones, but it cannot receive these tones. It can 
only receive 1070/1270-Hz tones. Some answer-only 
modems have the capability to answer the telephone and 
connect the computer to the telephone line. A modem with 
answer and originate capabilities can both send and receive 
data on both tone pairs. That kind of modem can therefore, 
carry on a conversation with either an originate-only or an 
answer-only modem. 

Synchronous vs. asynchronous transmission 

Data is in the form of a stream of logic 1 's and O's. repre- 
senting letters, numbers, and symbols. As they are trans- 
mitted over the telephone lines, some method of synchroni- 
zation — either synchronous or asynchronous — at the send- 
ing and receiving ends is required to maintain the bit code. 

Asynchronous transmission involves defining the beginning 
and end of each individual character or 8-bit byte sent over 
the lines. The word asynchronous can be misleading since it 
implies no synchronization. Actually, a begin and end (or 
start and stop) bit is inserted between each 8-bit word to 
synchronize the transmitter and receiverfa parity bit is in- 

I eluded to detect errors. 
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FIG. 10— AN ASYNCHRONOUS TRANSMISSION of the letter "R" with 
start, stop, and parity bits. 



Synchronous transmission does not involve individual 
timing signals for each character; instead, timing signals are 
provided for long, lengthy stretches or blocks of data flow. 
Thus, there are no start and stop bits between characters. 

Binary data transmission may be expressed as one of two 
conditions, mark for a binary 1 and space as binary 0, shown 
in Fig. 10. In asynchronous transmission, the transmitter 
rises to a mark condition at the end of each byte and remains 
at that level until the next byte is heralded by a space; thus, 
the mark at the end of the byte is the stop bit and the space at 
the beginning of the byte is the start bit. Those two syn- 
chronization bits permit the receiver at the end of the line to 
lock in or sync with the transmitter. However, an 8-bit byte 
requires an additional two bits to signal when a byte is 
arriving and is completed; those bits do not convey data and 
thus the system is relatively inefficient. The clock or timing 
signals at the transmitter and receiver are synchonized or 
locked each lime a byte arrives; there may be lengthy 
periods (in the fast nanosecond world of computers) when 
bytes are not transmitted. However, as a new byte appears, 
synchronization will again take place. Asynchronous trans- 
mission of the letter "R" with start, parity, and stop bits 
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included, is shown in Fig. 10. If data bits would be sent in a 
continuous stream, efficiency would be increased. For high- 
speed data, synchronous transmission is used whereby the 
transmitter clock triggers the receiver clock and is allowed 
to run for a lengthy sequence of bytes or blocks of data. 
Bytes are transmitted in a rapid, steady stream; in the event 
that gaps occur in the data flow, the transmitter must inject 
idle-bytes to maintain synchronization. The synchronous 
transmission system is initiated by a predetermined bit pat- 
tern or code sent by the transmitter. 

Hard-wired modems vs. acoustic couplers 

Modems are available either as hard-wired (sometimes 
called direct connection) or acoustic coupled. The hard-wired 
units are connected to the telephone lines directly by means 
of a plug fitted into the telephone's wall jack. An acoustic 
coupler, shown in Fig. 11. is designed to accept the 
telephone handset physically: the analog/digital signals en- 
tering and leaving the telephone lines are fed to the modem 
through tight-fitting, soundproof rubber cups to reduce ex- 
ternal noise that might enter and upset transmission. ASCII 
input (in serial form) from the computer is fed to the modula- 
tor which converts logic-0's and l's to either of two tones, 
FSK audio signals are converted to logic-Fs and 0's by the 
demodulator to reproduce the ASCII coded information. 
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FIG. 11— AN ACCOUSTIC COUPLER Is designed to pass and receive 
information through a telephone's handset. 

tightly pressed against the mouthpiece of the telephone 
handset; the audio tones are then transmitted along the 
phone lines. Assuming that a full-duplex system is used, 
incoming audio tones reach the earpiece of the handset, 
which is closely coupled to a microphone. The two-tone 
FSK audio signals are converted to logic l's and 0's by the 
demodulator to produce the ASCII coded information sent 
by the distant computer or terminal. 

Hard-wired modems are generally more expensive than 
acoustic coupled types; however, they are not susceptible to 
external noise interference. A list of manufacturers supply- 
ing modems is shown in Table 2. R-E 
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CIRCLE 21 ON FREE INFORMATION CARD 



TABLE 2— DIRECTORY 
OF MODEM MANUFACTURERS 

To receive information from the manu- 
facturers listed below, circle No. 99 on 
the Free Information Card inside the 
back cover. 

APF ELECTRONICS, INC. 

1501 Broadway 
New York, NY 10036 

ATARI, INC. 

1265 Boregas Avenue 
Sunnyvale, CA 94086 

BIZCOMP 

Box 7498 

Menlo Park, CA 94025 

HAYES MICROCOMPUTER PRODUCTS 

5385 Peachtree Corners East 
Norcross, GA 30092 

HEATH COMPANY 

Benton Harbor, Ml 49022 

LEXICON CORPORATION OF MIAMI 
1541 NW 65th Avenue 
Plantation, FL 33313 

UVERMORE DATA SYSTEMS 

2050 1 51 St Place NE 
Redmond, WA 98952 

THE MICROPERIPHERAL CORP. 

2643 151 St Place NE 
Redmond, WA 98052 



MULTI-TECH SYSTEMS, INC. 

82 Second Avenue SE 
New Brighton, MN 55112 

NOVATION 

18664 Oxnard St. 
Tarzana, CA 91356 

OHIO SCIENTIFIC 

1333 South Chillicothe Road 

Aurora, OH 44202 

QUEST ELECTRONICS 

P.O. Box 4430E 
Santa Clara, CA 95054 

RACAL-VADIC INC. 
222 Caspian Drive 
Sunnyvale, CA 94086 

RADIO SHACK 

1400 One Tandy Center 
Fort Worth, TX 76102 

TNW CORP. 

3351 Hancock St. 
San Diego, CA 92110 

US ROBOTICS 

203 N. Wabash, Suite 718 
Chicago, IL 60601 

UNIVERSAL DATA SYSTEMS 

5000 Bradford Drive 
Huntsville, AL 35805 




Choosing a computer system is very much like getting married- 
it pays to give it a lot of thought first 
Consider these points when making your choice. 
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WELL. THAT FATEFUL DAV HAS FINALLY ARRIVED; YOU'VE 

gotten up your courage and decided to go out and buy a 
home computer system. Just one problem remains — what do 
you do first? The answer is simple: Ask questions! 

Ask questions about the system you intend to buy; ask 
questions about any dealer that you may do business with; 
ask any question that may help you make an intelligent choice, 
but most important, ask those questions and get them 
answered before you spend the first dollar. 

What questions should you ask? That all depends on your 
requirements, but the ones listed in "Before you Buy A 
Computer" elsewhere in this article can serve as a 
good starting point. Use those questions as a checklist for 
some of the basic things to consider before making your 
purchase. 

One more point: When you think you know what it is you 
intend to do with your computer, define your requirements 
in as much detail as you can. Simply saying that you want 
your computer to help you with your business is not enough. 
The more information you can provide a good computer 
salesman regarding your needs (For example: If you're 
going to be using it to keep an inventory, how many different 
items and categories will be involved?), the better he will be 
able to help you find the system best suited to you. 

Putting your system together 

Of course there's more to a computer system than just a 
computer. What's more, the peripherals, software, and inci- 
dentals that make up a system can often cost more than the 
computer itself. The most important thing to keep in mind 
when you are putting your system together is that the peri- 
pherals must be compatible with your computer — otherwise 
they are worse than useless! 

Don't always believe what you're told at the store about 
compatibility; although most computer salesmen are knowl- 
edgeable, there are a few who probably know less than you 
do. Also, just because a manufacturer says that his product 
is compatible with a particular system does not necessarily 
mean that it is. 

There are many instances where ambiguous specifications 
or sudden hardware or software changes have crossed up 
the best of intentions. If you want to play it safe, insist on 
seeing a demonstration of all the components of the system 
you intend to purchase working together. By the way, the 
same advice holds true for the computer itself— if the com- 
puter is delivered in a factory-sealed box, don't accept it! 
All too often, a computer is damaged in transit, so, unless 
the idea of bringing that bulky box back to the store (and 
waiting for repair or a replacement) doesn't bother you, it is 
advisable to have the salesman open the box and make sure 
the computer is working properly before you take it home. 

What you'll need 

Let's look at some of the peripherals that you'll need to 
get the best use out of your computer. For instance, unless 
you purchase a computer with an integral video monitor 
(such as the PET), you'll need some way to view your pro- 
grams and their results. 



Using your television set is one solution, and that is what 
is done in many cases. There are some limitations to that 
approach however, the most serious of which is that the 
bandwidth of most TV receivers restricts the display size to 
lines of about 40 characters. If that's all you'll need, fine; 
otherwise you'll have to obtain a video monitor. With some 
systems you may require a terminal, which combines a 
video monitor with a keyboard. Also, if color graphics are 
important to you. be certain that the monitor you choose is 
appropriate. 

What about disk drives? If you need them, it's best to buy 
the kind that are already assembled and need only to be 
plugged tn. Unless you are experienced in computer elec- 
tronics, the do-it-yourself units can be more trouble than 
they are worth. 

A printer is a necessity if you're going to require "hard 
copy" from your computer. There are two types of printer 
interfaces: serial and parallel. They differ in the way that they 
accept information from the computer. A serial printer is 
recommended if the unit is going to be located more than a 
few feel from the computer, but it requires an RS-232 inter- 
face. Some computers have an RS-232 interface built in, and 
if yours does, you're all set; if yours doesn't, that is another 
accessory that you are going to need. 

An RS-232 interface is also required if you intend to use 
your computer with a modem, to communicate with other 
computers over the telephone. 

Everything that we've discussed so far has one thing in 
common — it all has to be plugged into a 1 17-volt source... 
which also means that in the event of a power failure, it 
will all stop working. If you are in an area where power 
failures are common, or if your computer system is going to 
be in continuous use, consider getting a battery-powered 
backup supply. It can keep things going for about 15 minutes, 
enough time to shut everything down in an orderly fashion 
without losing any data. Also, if the power lines in your area 
are subject to electrical-spike noise, a transient filter would 
be a good investment. 

While we're on the subject of power, you should take care 
not to overload your computer's power supply. Some 
computers can accept plug- in boards such as disk controllers, 
additional memory, communications interfaces, etc. It is 
possible, in some cases, to plug in a combination of boards 
that wilt draw more current than the computer's power sup- 
ply is designed for. The result is erratic operation at best. 
and total failure at worst. 

Software and incidentals 

What we said earlier about peripherals also holds true for 
software: Make sure it's compatible with your system and 
that it does everything you expect it to! Have the dealer 
demonstrate the package in the store and put it through its 
paces. (Taking this step can also save you some of the time 
and effort it would take to figure out how it works by your- 
self.) And when setting up your system, don't forget the 
incidentals such as paper; disks or cassette tapes, and a place 
to store them, and the like. 

While much of what we've discussed here is simple com- 
mon sense, in the excitement of buying a computer many 
people tend to overlook the simple things that are really im- 
portant. Don't be timid — if you are unsure of anything, ask 
about it before you buy. Bear in mind what you've just read 
and you'll greatly increase the chances of making the right 
decisions. Happy computing! R-E 



BEFORE YOU BUY A COMPUTER 

Below are some basic questions that you 
should have the answers to before you 
purchase any personal computer. Use 
them as a starting point and add any 
that are pertinent to your special re- 
quirements, 

Questions about your computer 

1. Is the software you require 
available for the computer or 
would you be required to write 
it yourself? 

2. Is the computer supported by 
software from outside vendors 
or would you be required to 
buy it from the manufacturer? 

3. Is the manufacturer's docu- 
mentation (manuals) reasonably 
complete? 

4. Will the dealer and/or manu- 
facturer assist you if you run 
into problems? 

5. Is there a user's group for that 
particular computer in your 
local area? 

6. Are many manufacturers pro- 
ducing compatible hardware 
for that computer? 

7. What has the hobby press said 
about the computer? 

8. Does that computer have a his- 
tory of user problems? 

9. Is the display's line length long 
enough? If it isn't, can it be ex- 
tended? 

10. Can the computer grow with 
your needs? Can additional 
memory, disk drives, etc. be 
added as the need arises? 

11. If graphics are important, can 
the computer support them? 

12. If color is important, can the 
computer support it? 

13. Does the computer have a 
standard typewriter keyboard'' 

14. Does the computer support 
upper and lower case charac- 
ters? If not, are accessories 
available that will enable It to? 

1 5. Does the computer have all the 
interfaces that you will require, 
and If not, are they available at 
a reasonable price? 

Questions about your dealer 



1. 



5. 



What is his reputation? Will he 
give you a list of satisfied cus- 
tomers that you can check out? 
Has he been in business long? 
Is he responsive to customer 
needs? 

Does he have the technical ex- 
pertise to assist you if trouble 
should arise? 

Does he have an in-store service 
facility? 

Can he offer a service contract 
that offers fast response and 
includes use of a loaner system 
if yours should go down for 
more than a day? 
Does he have a wide selection 
of software and does he know 
how to use it? 
Does he offer training classes? 



NEW 16 K-RAM 

PERSONAL 

COMPUTER 



$229 



SPECIAL FACTORY SALE!! 

For $229. you get the new Interact Model "R" Computer, 16K-RAM, 
2K-ROM, 8080A Microprocessor, color, sound, full 53 keyboard, 
high speed cassette, AC adapter, R.F. Modulator, Black Console 
Case, 90 days parts and labor warranty, owners' guide, FCC ap- 
proved . 

SPECIAL FACTORY PACKAGE SALE $319. 

(Lists for over $740.00) 

Everything you get for $229. PLUS: Level II users manual, Level II 
basic program tape, Level II command cards. Level II basic examples 
book, two 8 axis controllers, Diagnostic program tape. Diagnostic 
manual, Service manual, Cassette head Alignment tape. Schematics 
and parts list. Service and warranty money saver card, PLUS 3 tape 
programs (everything you need to learn to operate, program and 
service your computer) 

15 DAY FREE TRIAL Return within 15 days complete and 
undamaged for refund of purchase price. 

DON'T MISS THIS FANTASTIC SALE!! ORDER NOW! Send certified check, 
monev order, or check to: PROTECTO Enterprizes, Box 550, Barrington, 
111.60010 (Phone 312-382-5244 to order). WE HONOR VISA AND MAS- 
TER CARD ORDERS. Add $15 for insurance, handling and shipping via 
UNITED PARCEL SERVICE. Illinois Residents add 6% Sales Tax. 



CIRCLE TO ON FREE INFORMATION CARD 



THE TSE-HARDSIDE 1982 MICROCOMPUTER BUYER'S GUIDE 
Is now available! We've included such 
valuable information as print samples 
from each of the printers we carry, 
feature-by-feature comparisons of Micro- 
Computer systems In an easy-to-read 
table format, an informative article on 
Micros, and pages and pages of complete 
product descriptions. 

We're making this valuable reference 
available for only $2.95 {refundable on 
your next purchase from TSE-HARDSIDE.) 
Charge customers are welcome to call our 
toll-free number: 1-800-258-1790 (in NH call 
673-5144) THE TSE-HARDSIDE 1982 
MICRO-COMPUTER BUYER'S GUIDE will 
soon arrive at your address via first class 
mall. 
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NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OFTHE ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that enables you to 
train for this booming field by working with 
your own production-model microcomputer. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize probl 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production- 
model equipment, 
rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in most 
of NTS's electronics programs. 

For instance, to learn Color TV Servicing 
you'll build and keep the 25-inch (diagonal) 
NTS/HEATH digital color TV. 

In Communications Electronics you'll be 
able to assemble and keep your own 
NTS/HEATH 2-meter FM transceiver, plus test 
equipment. 

But no matter which program you choose, 
NTS's Project Method of instruction helps you 
quickly to acquire practical know-how. 
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The NTS/Rockwell AIM 65 
Microcomputer A single board unit 
with on-board 20 column alphanumeric 
printer and 20 character display. A 6502-based 
unit 4K RAM, expandable. 2. The NTS/KIM-1 
Microcomputer A single board unit with 6 digit 
LED display and on-board 24 key hexadecimal 
calculator-type keyboard. A 6502 based 
microcomputer with IK RAM, expandable. 
3. The NTS/HEATH H-89 Microcomputer 
k featuresfloppydiskstorage, "smart" 

video terminal, two Z80 micro- 
processors, 16K RAM memory, expand- 
able to 48K. 4. The NTS/HEATH GR- 
2001 Digital Color TV [25" diagonal) 
features specialized AGC-SYNC muting, 
filtered color and new solid-state high 
voltage triplet rectifier. 
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NATIONAL TECHNICAL SCHOOLS 
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□ Microcomputers/Microprocessors 71 Auto Mechanics 
D Communications Electronics " Air Conditioning 

C Digital Electronics □ Home Appliances 

D Industrial Technology p Color TV Servicing 




Name 



Age 



Address 
Apt 



City 



State 



Zip 



□ Check if interested in G.I. information. 

D Check if interested ONLY in classroom training in Los Angeles 



O 
O 

3 

CO 

m 

3J 



i- -_._-_-_ --_.-_, 



. — — j « 



89 



nu 




A DYNAMIC NOISE 




When you want to reduce noise in non-encoded material, 

or when the noise is in the program source itself, 

this new noise-reduction system promises to be the number. 



LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 

BASiCALLY. THERE ARE TWO WAYS TO 

reduce noise in any sound system. The 
first of those is generally referred to as 
a complementary, or companding type. 
In it, signal encoding takes place before 
transmission or recording; the signal is 
decoded during playback. The second 
type of noise- reduction system is re- 
ferred to as non-complementary, or 
single-ended: it operates during play- 
back only. As a result, it does not require 
any special encloding of the program 
material. 

For consumer audio equipment, the 
most popular noise-reduction system to 
date has been the Dolby B system, 
which falls into the first (comple- 
mentary) category. While Dolby B pro- 
vides only 10 dB of noise reduction at 
high frequencies (not enough to make 
tape hiss totally inaudible), it's widely 
accepted because it is a "compatible" 
noise-reduction system. That is, one 
can listen to a Dolby-encoded program 
source without using a Dolby decoder 
and still find the music acceptable. 

However, the fact that Dolby B does 
not render tape hiss completely inaudible 
has prompted other designers to come 
up with companding systems that de- 
liver greater amounts of noise reduc- 
tion. Among those are the dbx com- 
panding system and, more recently, the 
Dolby C system. The dbx system offers 
over 35 dB of noise reduction while the 
new Dolby C system cascades two 
Dolby B circuits (with some other cir- 
cuit refinements) and delivers 20 dB of 
noise reduction in the mid and high fre- 
quency bands. 

Over the years, some designers have 
concentrated on single-ended, or non- 
complementary noise-reduction sys- 
tems as well. Perhaps the best known 



of those is the Dynamic Noise Filter de- 
veloped by Burwen, Now, National 
Semiconductor has developed a noise- 
reduction system, called DA//?, based 
upon the same Burwen Dynamic Noise 
Filter that does not require signal en- 
coding and, as a result, is effective for 
RM broadcast signals, tape, and other 
program sources. According to National 
Semiconductor, the system is particularly 
useful in automotive entertainment sys- 
tems and would be effective when used 
with video cassettes as well. An inte- 
grated circuit, the LM1894, is available 
in a 14-pin dual-in-line, molded package 
to equipment manufacturers at an ex- 
tremely low price, when bought in large 
quantities. 

Advantages of non-complementary 

noise reduction 

While companding noise-reduction 
systems are capable of reducing noise 
that is added to a program source during 
the recording process itself, they can- 
not eliminate noise that is already in the 
program source. When it is necessary 
to remove or reduce noise levels in a 
program source, a non-complementary 
type of noise-reduction system is pre- 
ferred and, since such a system requires 
no encoding, complete compatibility is 
retained. Another advantage of single- 
ended noise-reduction systems is their* 
low cost, compared with companding 
encode/decode systems. Remember, 
too. that most of the program material 
that we listen to (radio, records, TV. 
etc.) is not encoded at all. Few FM sta- 
tions now use Dolby FM, despite its 
early promise, and therefore an effec- 
tive non-complementary noise-reduc- 
tions system may well be an idea whose 
time has come. 



How DNR works 

The National Semiconductor noise- 
reduction system can provide up to 14 
dB of noise reduction in stereo program- 
material and is based upon two princi- 
ples. The first of those states that noise 
output is proportional to system band- 
width. Suppose system noise is caused 
solely by resistive noise (noise added by 
the circuit resistors). In such a system, 
noise amplitude is uniform over the fre- 
quency bandwidth. Thus, if the band- 
width of the system is reduced, the noise 
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FIG. 2— THIS GRAPH SHOWS how decreasing 
bandwidth affects noise reduction when the 
DNR is configured as a single-pole (a) or double- 
pole (b) low-pass filter. 
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content is also reduced. 

Unfortunately, there isn't a simple 
correlation between the amplitude of 
the noise signal and the amplitude of the 
noise perceived by the listener. As 
shown in Fig. 1 . the ear is most sensitive 
to noise in the 600-Hz to 6-kHz fre- 
quency range. For this reason, when 
measuring noise content in a system, a 
weighting filter is usually inserted in the 
measuring instrument to give better cor- 
relation between the measured signal- 
to-noise ratio and the subjective im- 
pression of noise. When a CCIR/ARM 
weighting filter (commonly used when 
measuring signal-to-noise ratios of cas- 
sette tape and decks) is used, it will yield 
noise-reduction numbers of between 14 
and 18 dB when the bandwidth of a sys- 
tem is restricted to ! kHz with single- 
pole and two-pole low-pass filters, as 
shown in the curves of Fig. 2. 

Auditory noise masking 

The second principle that DNR is 
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FIG. 3— WHEN NOISE IS PRESENT, the volume 
(amplitude) of a tone must be increased for it to 
be heard. How much that volume must be in- 
creased depends on the frequency of the tone. 



based on is the face that whenever we 
hear one sound, that sound decreases 
our ability to hear another. White noise 
(random noise that contains all audible 
frequencies at equal amplitude), for 
example, raises the threshold of haring 
a pure tone by a level that depends on 
the frequency of that tone, as shown in 
Fig. 3. The curve shows a general 
trend. At a higher frequency, a tone 
has to be increased in amplitude (com- 
pared to a I -kHz tone) to be heard. 
That is because a wider range of noise 
frequencies contribute to masking as 
the tone's frequency increases. But 
regardless of the tone's frequency, 
there will be some range of noise fre- 
quencies that will be capable of masking 
that tone. 

The results are not quite the same 
when we measure the ability of a single 
tone to mask undesired noise. Experi- 
mental results show that extremely high 
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sound-pressure levels of a single tone 
are required to provide masking. Even 
at the most effective frequencies 
(between 700 Hz and I kHz. near the 
natural resonance of the ear}, sound- 
pressure levels in excess of 75 dB are 
required to mask noise at a very low 16 
dB SPL (Sound Pressure Level). Fortu- 
nately, those results apply only to pure 
single tones. With the complex signals 
that are a characteristic of music and 
speech, masking effects are much bet- 
ter. The broadband spectral compo- 
nents, and high concentration of energy 
around I kHz that is produced by most 
musical instruments (Fig. 4) improve 
the noise-masking ability by more than 
30 dB over a pure 1kHz tone. Compar- 
ing the frequency spectrum of musical 
instruments with the ear-sensitivity 
curve of Fig. I, we see that the high- 
energy content is just where it needs to 
be for effective noise masking. 
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FIG. 4 — MOST MUSICAL INSTRUMENTS produce spectra that have a high concentration of energy 
around 1 kHz. The spectrum of a French horn is shown in a; the spectrum of a violin in o. 
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FIG. 6— DIFFERENT LOW-PASS FILTER Response 
curves are obtained by varying the control 
voltage. 
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AUDIO- 
CONTROLLED 

LOWPASS FILTER 

FIG. 5 — TWO LOW-PASS FILTERS, one for each stereo channel, are placed in the audio-signal path 
as shown in this general block diagram of the DNR system. 



From all of that, the designers at Na- 
tional Semiconductor concluded that if 
source material is at least 29 dB above the 
"noise floor", adequate masking can 
usually be obtained. Therefore, any 
noise-reduction system that dynamical- 
ly restricts audio bandwidth (by virtue 
of its previously calculated 14-dB im- 
provement) will insure a minimum per- 
ceived signal -to- noise ratio of 43 dB (29 
dB + 14 dB) without audibly degrading 
the music program. A cassette tape re- 
corded at a mean signal level of around 
-10 VU (Volume Unas, as on a VU 
meter) — 40 to 45 dB above the noise 
floor of the tape/system — will, with the 
aid of a bandwidth-varying noise-reduc- 
tion system, be improved to a perceived 
signal-to- noise level of between 55 and 
60 dB. If the recording was made at 
VU. the improvement can be expected 
to provide a signal-to-noise ratio of bet- 
ter than 65 dB. 

The DNR audio filters and 
control path 

The general arrangement of the DNR 
system is shown in the block diagram of 
Fig. 5. Two low-pass filters (one for 
each stereo channel) are placed in the 
audio-signal path, their — 3dB band- 
widths are controlled by the amplitude 
and frequency of the incoming signals. 
Each filter response is flat below its cut- 
off frequency, with a smooth single-pole 
roll off above its corner frequency for 
any control setting. The resulting -6 
dB-per-octave slope produces the most 
satisfactory results with modern and 
classical music that has a wide frequen- 
cy range. Steeper slopes can produce 
greater amounts of noise reduction for a 
given bandwidth, but are more suited to 
program material that does not have 
substantial high-frequency content. 
Cascading two filters will give a -12 
dB /octave slope with noise reduction as 
great as 18 dB (See Fig. 2.) 

Figure 6 shows the various low-pass 
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FIG. 7— FREQUENCY vs. AMPLITUDE response 
curve for the control path includes an optional 
notch at 19 kHz, needed when source material 
contains an FM pilot signal. 




THE DNR NOISE REDUCTION SYSTEM is avail- 
able as a 14-pin IC from National Semiconduc- 
tor, the LM1894. 



filter response curves that are obtained 
by varying the control voltage from to 
1 .0. That voltage is derived from the 
control path shown in Fig. 5. Since the 
spectra of musical instruments (Fig. 4) 
and the ear- sensitivity curve (Fig. 1) im- 
ply that masking is most effective at 
relatively low frequencies, you might 
assume that a low-pass filter would be 
good for the control path shown in 
Fig. 5, 

That turns out not to be the case. 
Figure 7 shows the frequency versus 
amplitude response of the DNR IC con- 
trol path. The DNR system uses a high- 
pass filter with a — 3dB comer fre- 
quency of 6 kHz and —12 dB/octave 
roll-off slope. An optional notch at 19 
kHz is for when the source material con- 
tains a stereo- FM pilot signal that might 
tend to increase minimum bandwidth 
above 800 Hz when the detector thresh- 
old is set at the noise floor. 

The control-path frequency-response 
is weighted in that manner because 
program material varies substantially in 
harmonic content, depending both on 
relative loudness and on the particular 
instruments being played. As an exam- 
ple, consider the case of a French horn. 
Most of the energy produced by that 
instrument is below 1 kHz. If alow-pass 
filter were used in the control path, it 
would respond to that energy and open 
up the filters to full bandwidth, unmask- 
ing noise in the 2-kHz and above region. 

To avoid that, the system looks for 
/ji'#/i-frequency energy in the music 
source and, in the case of the French 
horn, not finding any higher harmonics, 
the noise remains filtered out and band- 
width remains restricted. Multiple in- 
struments, or a solo instrument such as 
a violin, for example, may have signifi- 
cant high-frequency energy that will not 
only provide good noise masking but 
will require a wider system bandwidth. 
To summarize then, when high frequen- 
cies are detected in the control path, it is 
an indication that large levels of energy 
are present at the same time in the criti- 
cal mas king-frequency range, so that 
audio bandwidth can be safely increased 
as required to prevent audible degrada- 
tion of the music. The noise, however, 
remains masked. To make up for the 
relatively fast decrease in spectral 
energy with increasing frequency, the 
control-path response is increased at a 
12 dB-per-octave rate. 

Attack and decay times 

If the detector of the DNR system 
were allowed to respond instantaneous- 
ly to any input signal, ticks or noise 
bursts of short duration but with rapid 
risetimes would be able to open up the 
bandwidth of the system without simul- 
taneous program masking. Also, dif- 
ferent instruments have widely differing 
risetime characteristics. With that in 
mind, the DNR system was designed 
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with an attack time of 0.5 milliseconds 
to minimize potential loss of high-fre- 
quency transients. That does constitute 
a trade-off in that the system is suscepti- 
ble to impulse-noise interference. Im- 
pulse noise, having fast rise- and decay- 
times and quite a bit of high-frequency 
energy, must be eliminated using other 
techniques. 

Once the detector has responded to a 
given musical transient, it must decay 
back to its inactive level when that 
transient is over. Once again, a com- 
promise in parameters was required for 
the DNR system. Too slow a decay time 
would mean that system bandwidth 



would remain "wide open" for some 
period after the decay of the transient. A 
noise burst would be heard at the end of 
each musical transient since there would 
be nothing to mask it. If the decay was 
too rapid on the other hand, a loss 
in apparent ambience would occur be- 
cause harmonics occurring at the end of 
a transient would be suppressed. The 
DNR system decays to within \Cf'r of 
final value in 50 milliseconds. The ear's 
inability to recover sensitivity for 1 00 to 
[50 milliseconds following aloud sound 
prevents the noise burst that is present 
at the beginning of each transient from 
being heard. R-E 
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"So this is your second-grade addition. 
Well, now, let me get the calculator to g 
see if you've got them ail right." — 
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Learning all about the "ABC's" of seven-segment LED's. 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



WE ALL KNOW THAT A SEVEN-SEGMENT 

LED can be used to display the num- 
bers between and 9. But did you 
know that those LED's can also be 
used to display letters of the alphabet? 
Well they can, although not all the 
letters can be formed and the LED's 
must be driven somewhat differently. 
Take a look at the LED shown in 
Fig. I. Each segment is labeled in the 
standard manner. If you were to light 
segments "e," "f," "a," "b," "c," 
and "g." the letter "A" would be dis- 
played. Likewise, lighting segments 
"d." "e." and "f" would produce a 
letter "L." and so on. 




FIG, i 
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fig. a 

Although there are special, more 
costly, readouts that can display all the 
letters, the lowly seven-segment LED 
is quite capable of producing 16. Al- 
though that may not sound like many, 
you'd be surprised at the number of 
words that can be made from the 5 
vowels and 1 1 consonants that are 
shown in Fig. 2. Note that some of the 



letters are upper case and some are 
lower case. Well, you can't have 
everything. (Some letters, though, can 
be formed either way. "I" is one — see 
if you can find the others.) 

If you think about it for a few moments 
I am sure that you'll become convinced 
that there are literally thousands of 
words that can be formed from just 
those few letters. As a short example, 
consider these: BILL. SUE, JOE. 
PEG. HELLO, GOOD, SHIP, BAG. 
BEG. BIG. BOG. and BUG. If you 
like, you can write a computer program 
to list all of the possible combinations. 

Getting back to lighting the indivi- 
dual segments, you could use an SPDT 
switch to light each one as shown in 
Fig. 3. Note the 220-ohm resistors in 
that circuit: they are current-limiting 
resistors and are included to prevent 
burning out the LED. The circuit 
shown will produce all of the possible 
combinations but is awkward at best. 
Fortunately there is a better way to 
accomplish the same objective. 
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ALL RESISTORS 220-0. 
FIG. 3 
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ALL %£SlSTO*!S 220JV 
FIG. 4 

The circuit in Fig. 4 uses an SPDT 
switch to choose which of two letters, 
"C" or "I." is displayed. The 1N914 
diodes are used to isolate the switch 
lines so that the current cannot find a 
path to light unneeded segments. With- 
out the diodes all four wired segments 



would be lighted in both switch posi- 
tions. The diodes connected to seg- 
ments "a" and "d" are not actually 
needed because those segments are 
only connected to one switch position. 
The diodes were included in case you 
wish to use those segments later to dis- 
play other letters. 

The example in Fig. 4 can easily be 
expanded using a multi-position rotary 
switch. When expanded that way, the 
circuit can be used to spell a word or 
words sequentially, letter-by-letter. In 
that case, don't overlook letters that 
repeat — the switch positions for those 
letters can simply be wired together to 
minimize some of the work required. 

For instance, if you wanted the cir- 
cuit to spell the word "hobby," you 
could wire the third and fourth switch 
positions together. You could also 
minimize the wiring in this example by 
leaving segments "b" and "c" on all 
the time: that is because those seg- 
ments are used in all of the letters of 
that particular word. 

Incidentally, all of the LED's shown 
in this article are common-cathode de- 
vices. If you want to use common-anode 
LED's, apply power to the common 
anode, and ground the segments you 
wish to light. To do that in Fig. 4. for 
example, simply exchange the ground 
and power connections, and reverse 
the diodes. 

Now that we have the basics behind 
us, let's build a game that will be enter- 
taining as well as educational. For now 
we'll limit our game to words that are 
just three letters long. If you wish, you 
can expand it later either by providing 
more letters per position, or by using 
more LED's and switches to form 
longer words. 

The circuit for the game is shown in 
Fig. 5. You'll notice, of course, that all 
of the resistors and diodes have been 
omitted. That was done for simplicity: 
you should have little trouble com- 
pleting the circuit using the information 
presented earlier. 

Each switch is used to display a let- 
ter on the LED it's wired to. The first 
and third switch/LED are used for 
consonants; the middle one for vowels. 
The object of the game is to spell the 
greatest number of words in a given 
time. The kids are sure to enjoy this 




ANALOG REVERB 



continued from page 47 



FIG, 5 



concert levels from the rear speaker 
with just one watt of power. However, 
the level of the reverberation should be 
10 to 20 dB lower than the level of the 
front channel. That corresponds to a dif- 
ference of 5 to 50 watts. Furthermore, 
the distortion in the system that's 
caused by the rear (delayed) channel 
appears to be 10 to 20 dB lower than 
actually measured because the music 
from the louder front-channels serve to 
mask that distortion. 



The reverberation effect is not obvious 
as the reverberation or output levels are 
gradually increased. It's only when the 
reverberation decreases or disappears 
that you really notice it. The effect 
should be subliminal — you should not 
be able to hear the reverberation unless 
you really listen for it, but your mind 
wiil always know it is there. There will 
be a "fullness," without an increase in 
volume, that is deceiving. You'll often 
find that you are listening to your stereo 
system at a lower volume level than be- 
fore simply because the music no longer 
needs to be loud just to full a room with 
sound. r-e 



game, and you may find yourself play- 
ing it too. 

There are a couple of variations you 
may wish to consider before you build 
this project. You might care to invest 
in an alpha-numeric readout so that alt 
of the letters of the alphabet can be 
displayed. Alternately, you could use 
regular (discrete) LED's arranged in a 
5x7 matrix to form the letters. This 
method involves more wiring, but it is 
a less expensive way {especially if you 
use surplus LED's) to display all of the 
letters. 

Aid for the deaf 

Bill Smith of Everett, WA is looking 
for a circuit to let a deaf person know 
that there is someone at the door. He 
wants to rig up a couple of lights that 
will be turned on by the front and rear 
doorbell circuits. Of course the lights 
should lock in with one tap of a button, 
and should flash to get attention. 

Digital circuitry would do the job, 
but the usual LED indicators would be 
too easily overlooked. Keep in mind 
that the typical doorbell circuit works 
from between 12- and 20- volts AC. 

While you're thinking along those 
lines, there are many similar devices 
that could help the deaf. For starters, 
how about a device to signal the pres- 
ence of any unusual loud noise? Let's 
see what you can come up with. 

Computers and ham radio 

If you're interested in computers or 
ham radio, you know that there has 
been a marriage of sorts between those 
two hobbies. Hams are using com- 
puters in many aspects of their hobby, 
including such things as designing cir- 
cuits, slow-scan TV. aiming satellite 
antennas, and keeping station records. 

Now comes word that K2ML Marty 
Irons (46 Magic Circle Drive. Goshen, 
NY 10924) is heading up a new ham 
group for users of the Sinclair ZX-80 
and the Micro Ace computers. They 
have a newsletter and. by the time you 
read this, a net for exchanging technical 
information. If you're an interested 
ham, get in touch with Marty for the 
lastest information. R-E 
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Send away today for your 36-page book- 
let containing complete reprints of all 
seven articles in the series on Backyard 
Satellite TV Receivers by Robert B. 
Cooper Jr. 

This all-inclusive report gives you all the 
data you need to buifd your own Back- 
yard Satellite TV Receiver. 

■ TELLS ALL ABOUT domestic satellite 
communications, with full details on how 
you can pull those elusive TV signals from 
space. 

■ LEGAL REQUIREMENTS, technical 
specifications, and how you, the home 
constructor, can meet them. Find out 
what mechanical and electronics skills 
you need. 

■ RECEIVER CHARACTERISTICS, tech- 
nical details and specifications, along 
with examples of actual receivers built at 
comparatively low cost. 



■ ANTENNAE DESIGN... and exactly how 
you can build a spherical antennae, while 
keeping total earth station cost for the 
complete system under $1,000. 

■ THE FRONT END is critical when you 
build your own system. We help you ex- 
plore several different approaches to 
making one that will work for you, 

■ RECEIVER-SYSTEM hardware, and 
how it goes together to bring you direct- 
from-satellite TV reception in your own 
home- 
To order your copy: 

Complete coupon and enclose it with 
your check or money order for $6.00 U.S. 
We will ship your reprint, postpaid in U.S. 
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48c sales tax. 
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We have an entire range of 
test and measurement 
instruments to meet all your 
needs. High quality instruments 
that give accurate performance. 
And at our prices, they're a steal. 
Sabtronics can sell at a low price 
because, first, we refuse to join 
everybody else in their high mark 
ups. Second, our engineers design 
high performance products to be 
built at a low cost. Third, we sell 
what we manufacture, directly to 
you. And fourth, because we sell 
so many instruments, we don't 
have to charge a high price to make 
a profit. 

2010A Vh Digit LED DMM 
2015A 3Vi Digit LCD DMM 
8610A 600 MHz 8-Digit Frequency Counter 
81IGA 100 MHz 8-Digit Frequency Counter 
5020A0.2 to 200 KHz Function Generator 
8000B 1 GHz 9-Digit Frequency Counter 
861 OB 600 MHz 9-Digit Frequency Counter 
2035A 3 l /2 Digit LCD Handheld DMM 
203 7 A Vh Digit LCD Handheld DMM 

To get our informative brochure, write 
or call us. Sabtronics International 
5709 N. 50th Street, Tampa, FL 33610 
(813) 623-2631 
Making Performance Affordable 
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CASSETTE SEMINAR, Computers Understood, 
is an introduction to computers that consists of 
more than eight hours of lectures that are coordi- 
nated with a comprehensive study manual. It is 
composed of 10 learning modules, integrated 
rather than presented as separate lectures, de- 
signed for both managers and technical people. 




CIRCLE 141 ON FREE INFORMATION CARD 

Developed from the experience of leading consul- 
tants and educators in the field, the material 
reflects the state-of-the-art and is presented in a 
usable rather than an academic manner. Com- 
puters Understood Is priced at $125.00. — Career 
Enhancement Institute, 361 Virginia Street. 
Crystal Lake. IL 60014. 

SIGNAL TRACER, The Probe, is a low-cost signal 
tracer designed to allow the field engineer to 
trace analog or digital signals without direct con- 
nection to the circuit. The Probe is entirely self- 
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contained with a speaker output and is powered 
by a 9-voli transistor battery. It is housed in a 
high- impact plastic case (2X4X1 Inches) and 
weighs five ounces, including the battery. The 
Probe is priced at S49.95. — Major Audio, 1 1 19 
Due West Avenue, Madison, TN 37115. 

RAM-EXPANSION KIT, is a memory-expansion 
kit that will upgrade any Atari BK RAM board to 
16K. It provides five times more program space in 
high-resolution graphics and also allows access 
to higher-resolution graphics (320 X 192). The kit 
can be Installed in minutes and includes all hard- 
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ware and pictorial instructions. Supporting soft- 
ware available includes graphics programs such 
as Plot and Draw which generate graphics quickly 
while saving data for incorporation into BASIC 
program. Other software Includes computer- 
assisted instruction programs, child-education 
programs, and video games. Suggested retail 
price is $79.95. — Mosaic Electronics, P.O. Box 
748, Oregon City. OR 97045. 

CAR-STEREO SPEAKER, mode! LS-81, Is de- 
signed for compact cars. It has a 1-inch air-spring 
tweeter, and a 4Vi-inch bass driver with a long- 
throw voice coil, low mass-cone suspension and a 
vented centar pole. The LS-81 measures 7 7 /« X 
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5VV Inches. Manufacturer's specifications include 
a frequency response Of SO to 20,000 Hz ±3 dB, 
and an impedance of 4 ohms. Suggested retail 
price is $190 Including mounts. — Epicure Prod- 
ucts, Inc., 1 Charles St., Newburyport, MA 
01950. 

DISK CONTROLLER ADAPTER, the Doubter, is i 
double-density adapter for the TRS-80 Model 
computer that allows the user to store almos 
four times more data on a five- inch disk— up tc 
354 formatted kilobytes. The Doubter plugs intc 
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the controller-chip socket of the expansion inter- 
face, with no circuit modifications necessary. 
That system also comes with DBLDOS, a 
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TflSDOS-compatible double-density operating 
system, and a utility tor converting TRSDOS, Per- 
com OS-80 and other single-density files and 
programs into double-density format, and vice 
versa. The data read/write rate of the Doubter is 
twice as fast as single density read/write, and the 
unit can read, write, and format either single or 
double-density disks- Suggested retail price of 
the entire system is $219.95. — Percom Data Co., 
211 N. Kirby, Garland, TX 75042. 

ZIPPER TOOL CASES, models 650-ZT and 655- 
ZT are oxford brown, compact, zipper, padded 
tool cases for service requirements that demand 
a full complement of small tools. 

The model 6S0-ZT\s 10 X 13 X 1 finches and 
is priced at $21.00; the model 655-ZTis the same 
as above, except that the dimensions are 10 X 13 
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X 2Vi inches, and it is priced at $22.00. — Piatt 
Luggage, Inc., 2301 South Prairie Avenue, Chica- 
go, IL 60616. 

SPEAKER, model MR II, offers three In-line, sol- 
id-state super-tweeters performing in tandem 
with four 5'A-inoh mid/low frequency drivers, all 
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FROM 

RQiA Electronics, Inc. 

IIKOW. WiMiire , Oklahoma Cltj. OK Dili !«S160-ysi( 



DRush my Vocal ZapperKit. SZ4.95 plus S3 postage 

& handling enclosed. 
D Sand assem M ed Voca 1 Zapper , S39.95 plu s S 3 

postage A hand I Ing enclosed - 

QSend Free Catalog 



city state zip 

VisadMcQ card no . 

PAIA Electronics, dept. ICR, 1020W. Wllshlre, Ok la. City, OK 73) 16 
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INTERNATIONAL FM-2400CH 



FREQUENCY METER FOR 

TESTING MOBILE TRANSMITTERS 

AND RECEIVERS 

Portable • Solid State • Rechargeable Batteries 



The FM-2400CH provides an accu- 
rate frequency standard for testing 
and adjustment of mobile transmit- 
ters and receivers at predetermined 

frequencies. 

The FM-2400CH with its extended 
range covers 25 to 1000 MHz. 

The Irequencies can be those of the 
radio frequency channels of opera- 
tion and'or the intermediate frequen- 




cies of the receiver between 5 MHz 
and 40 MHz. 

Frequency stability: ± .0005% from 
+ 50° to + 104T. 

Frequency stability with built-in ther- 
mometer and temperature corrected 
charts: ±.00025% from +25° to 
+ 125° (.000125% special 450 MHz 

crystals available). 

■ Tests Predetermined Frequen- 
cies 25 to 1000 MHz 

■ Extended Range Covers 950 
MHz Band 

■ Pin Diode Attenuator lor Full 
Range Coverage as Signal 
Generator 

■ Measures FM Deviation 



FM-2400CH (meter only) $690.49 

RF crystals (with temperature 
correction) $28.89 ea. 

RF crystals (less temperature 

correction) $21.92ea. 

IF crystals catalog price 



INTERHAtlQMAL CRYSTAL UFO. CO.. IHC. 
10 North Lh Oklahoma City OMa 731C2 



An enclosure as 
good as your idea. 




You've turned a good idea into a piece of equipment— 

now you need a good enclosure. Here's how PacTec 

can help you with our versatile enclosures: 

•Attractive yet inexpensive.* Durable ABS construction. 

• Many sizes, colors, accessories. • Built in 

bosses and slots speed component 

mounting. • Available off-the-shelf 

from single unit to production 

quantities. See them at your 

PacTec Distributor. And ask 

him for your free catalog. 



Corp 
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PACHTEC 

subsidiary of La France Corp 
Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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facing forward. Mounted in the rear of the enclo- 
sure is a 15-inch passive radiator for tight 
extended bass. This design produces full-range, 
high-definition sound from classical to contem- 
porary music, although the unit Is half the Size of 
other speakers that offer equivalent perfor- 
mance. 

The model MR //does not require equalization, 
and offers wide (90° X 60°) sound dispersion. 
Frequency response is 46 Hz-20 kHz ± 5dB. The 
system Incorporates a coil-guard circuit to pro- 
tect speakers from damage from overload; that 
protective circuit resets automatically. 

The model MR II is priced at $350.00.— G LI, a 
division of Integrated Sound Systems, Inc., 29-50 
Northern Blvd., Long Island City, NY 11101. 

PRINTERS, models MT-80P and MT-S0S, are 
both in the MT-80 series of 125-character-per- 
second, 80- and 132-column bidirectional print- 
ers. They support the full upper case and lower 
case 96-character ASCII set In three software- 
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selectable fonts (5, 10, and 16.5 characters per 
inch). The printers can handle up to three copies 
plus the original. The 10-character-per-lnch font 
uses a 9 X 7 dot matrix. 
These microprocessor-controlled printers con- 



Kit Makes Electricity Cheap 





You'll be 
a little richer 
after building 
one of these. 



Cut the cost of operating motor driven ap- 
pliances and machinery AS MUCH AS 40% 



$29. 
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KIT 



• Reduces Your Electric Bill 

• Save As Much As 40% on cost of 
operating Appliances & Machines 

• Starts Raying For Itself as soon 
as it's installed 

• Eligible for 15% Energy Tax Credit 

• Appliances & Machines run quieter 
and cooler 

• Protects Motors from Burn-out 

• Simple Plug-in Installation 

• Patented Solid State Electronics 



FACTORY WIRED $36.95 

• High Capacity 120 Volt 15 AMP, 
1 HP Motor Rating 

• Compact 3" it 5" x 2" Package 

• Easy Assembly 

• Typical Applications 

Swimming Pool Filters 

Furnace and Attic Fans 

Clothes and Dishwashers 

Freezers 

Air Conditioners 

Saws 

Grinders 

Any AC Motor Driven Device 



Advanced SPACE AGE Technology now makes possible the ONLY electronic kit 
that PAYS FOR ITSELF and keeps on paying you a dividend by lowering your 
electric bill. 

POWER PHASER is a patented, solid state analog mini-computer that constantly 
calculates the exact amount of power a motor requires to do work at any in- 
stant and automatically adjusts voltage to this precise level. Energy consumption 
is reduced, motor life is extended - MONEY IS SAVED. 



PHONE ORDERS - Credit card or C.O.D. customers call 301-272-2860 



Llncomm Corporation/Advanced Technology Systems 

Dept RE100/415 W. Bel Air Avenue, Aberdeen, Maryland 21001 

Send Factory Wired POWER PHASER(S)-36.95 ea. 

Send POWER PHASER KIT(S)-29.95 ea. 



Charge to: 
Card No 



_Check or Money Order enclosed 
Mastercard 



Visa 



Bank No. (Above your name Mastercard only) 



Expires. 



PLEASE PRINT CLEARLY 

NAME 

CITY 



ADDRESS 



. STATE . 



.ZIP. 



tain a 240-character buffer, expandable to 3K in 
IK increments. A comprehensive self-diagnostic 
program is automatically run on power up. The 
printers have no duty-cycle limitations. Life ex- 
pectancy of the print heads is 100 million charac- 
ters. The mean time between failure is 1,000,000 
lines. The units weigh 22 pounds and measures 
7.3 X 17.7 X 14.8 inches. 

The pin -feed paper handling system can be 
adjusted to accept fan-fold forms varying from 
1.0 to 9.5 inches In width. Paper can be loaded 
from the rear or bottom. 

The model MT-80P Centronics-compatible 
parallel interface version is priced at $795,00 in 
single quantities: the model MT-BOS serial (RS- 
232) version costs $895.00 for single units. — 
Microtek, Inc., 9514 Chesapeak Dr., San Diego, 
CA 92123. 

SOFTWARE-DRIVEN INTERFACE, the Micro 
Commander, connects a microcomputer to the 
BSR X- 10 system. It provides an easy, inexpen- 
sive, and reliable way to control lights and appli- 
ances (motors, TV, stereo, heaters, alarms, fans, 
pumps, etc.) in a home or office using a micro- 
computer. It is a direct Interface to the AC line, so 
there's no need to purchase the BSR command 
console. 



vicmo 

COMMAJTBEH 
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The Micro Commander is priced at $59.95. — 
Interface Technology, Inc., P.O. Box 383. Des 

Plaines, IL 60018. 

I/O PROCESSOR, model IOP, provides multi- 
processor capability for Cromemco's S-100 bus 
microcomputer systems. It is a true single-card 
computer with a fast Z80A microprocessor, 16K 
bytes of RAM, and up to 32K bytes of PROM 
capacity. 




CIRCLE 150 ON FREE INFORMATION CARD 

The model lOPcart be used either alone or with 
other IOP cards as a satellite processor on the 
S-100 bus. It can also be used to interface the 
S-100 bus processor and a set of peripherals. 
The model lOP'ts self-contained, excepting exter- 
nal power, making It an ideal choice for off-line 
control of small-to medium-scale dedicated ap- 
plications. 

To the host processor, the model IOP appears 
as two output ports and two input ports. The base 
address of those parts is switch-selectable. In 
addition, it can interrupt the host processor and 
supply a pre-programmed interrupt vector. A dai- 
sy-chain connector is used for inter rupt-priority. 
The model IOP is priced at $695.00.— Cromem- 
co, Inc., 280 Bernardo Ave., Mountain View, CA 
94043. R-E 
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YOUR 
MAIL-ORDER 
ELECTRONIC 
SUPPLY HOUSE! 



8 CHANNEL SCOPE 
MULTIPLEXER, DM-12 

Convert your single channel scope into a4 Of & channel instrument; just connect 
ihe DW-i2.fi c^aiiiiel scope muluplexer to your scope, dtp the JJ input pr£Ci:a to 
|hs s^nals you want to view Simp It. « sy. I ast — can hand! e : og c level i T L 
signals From DC to 3MHz. Features separate spacing and true Jmp Mode con- 
trols ar.d selectable sampling rait — all to insure easy dear scape display. 




- & TTL compatible input channels (1 TTL load pn' 
channel) can drive 50 Ohm scope cable 

- Maximum full screen amplitude 1,6 Volts adiust?- 
Ue. 

- Trace amplitude and spacing conKols, 

- A or 9 trtarnel seledorswjlcJj. 

- 8 color coded input cable. 24" long with insulated 
alligator chps. 

-External 3 VOC power suppiv included \ Model 

MMAC-2). 
-S5ieB.25'j;3.75'K2- 

- BNC Output Cable Accessory [Model PSA-2 add 

U4.K); 



VIEW 8 

CHANNELS 
AT ONCE! 

$Cfl95 
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LOW COST CAPACITANCE 
METER MODULE, DM-8 

Conned this high quality low cost Capacitance Meier Module, DM- 
■9 to your digital VoSlMete-r and turn it into a Digital Capacitance Me- 
ter— the Low Cost Way! 



SkSiaGi.«uronres 



Completely 
assembled and 
tesled! Ready 
louse! 



HITACHI DC-15MHZ 

SINGLE-TRACE PORTABLE 

OSCILLOSCOPE AT 

THIS LOW, LOW PRICE 



- Push to read range (button) trom lpf to 
20,000 K F 

- Zero calibralion control 

- In one easy tD use. serf-contained pack- 
ig», 

- Battery powered, with 'push to read"' bat- 
Eery saver circuit |BV batteries not in- 
cluded. 

- SIX* 6-2S - X3.75- it Z^ 



s 
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REGULATED TRIPLE POWER 
SUPPLY, LOW PRICED!, DM-6 

A fully assembled and tesled power supply iKai provides a sol id, lurlly wired 
triple power supply including fixed 5V c« 1 Amp, SV lo 1 5V 6* 5-Anp, and 
-5Vto - 1 &v" .:ci 0.5 Amp — ill supplies regulated, short proor. Each sup ph 
has short md icator LED . Co moleie and rcadv cor use > n a durable |6 "K&-x3 I S i 
metal case. 





UDBUB31 (5-inch, round shape) 

SxADdlv (1 dhr .- 9.Smm] 
Acceleration potential Approx. 2kV 
htenifly modulation Over SVp-o 

• Vertical deFlEclJiHi 
StntHbrty and bandwidth SmVrtiv-SVr'div lS%, DC-15MHr, 3dn 

ImV^w-IVrtlw *«%, DC-5MKiTyp. -3dB 

(t>si ng x5 ampniwr) 

Una 

More than 4o>a1 15MHi 

Direct 1M Ohm, approx. 3DpF 

6OOVp-p0r3OOV(OC * ACpttkl 

Single'irace 

DC-5GDfcHz, 20QmV.'div 

Phase difference DC - 1 QUiz 3' 



flije lime 
dynamic range 
Input H and C 
Maximum Input voltage 
D lip lav mode 
X-f apt ration 



HoritoriU! den ecu on 

Sweep. made 

TV tyijchroitlntkon 

Internal 

External 
Trigger ten i hivity 



Auto. NORM, TVI + KTVI-} 
TV sync-separator circuit 
Over t dw (V sync-signal) 
Qver 1 Vp-p (V sync-sinnaJl 



Frequency Internal 


External 


SOHi- :mhi O.Miv 
2-15MHI l.S*v 


ZGamV 

«WmV 



Tr.gjcr slope 
Strll p tl me 
Sweep-lime -nn£r=ilicT 
Max. sweep rate 

' Amplitude calta rater 
Wnralarm 



* ppwtr reo/uinmanti 

* Dimettifont 

* Wilght 

* Amblci! npcraluii 



O.Zws/drv^O.ES'dw z5%. 19 calibrated steps 

10 dims {z 7*] 

IfjOftsJoTt 

UHz ± 1 C-'.o Typ, Square wave 
0.5V -3% 

100V(120/22y.'24QV) i10% 

S0/60HZ. 40W 

Approx 275(W]x190(H)x40O(D)rnm 

Approx. 5.5kg 

0- +'0'C 



MODEL V-1 51 B 
WITH 2 YEAR MFG. WARRANTY 



0NLY$ 
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WITH FREE DM-12 

8 CHANNEL MULTIPLEXER 

A COMBINED VALUE 

AT LIST OF $639.95 

YOU SAVE $140.00 



LOW COST HIGH 
FREQUENCY COUNTER 

///////mi in nn 1 1 1 1 1 mwwwww 




MODEL NO. DM-7 

The ami j Model DM-7, 8 Digit High Frequency Counter ■;. easy to 
use, swttch sefectable time base input by a single 9r<'C. nothing to 
build! 

— 5 Hi to 550 MHz 

— S big easy- to- read .43" h?gh intensity LED dispfay 

— Crystal ( ± 3 ppm <§ 25") controlled 0.1 or 1 .0 sec. gate lirniss 

— ConveruBnl benchlop size f7"x1Q'x3") 
durable attractive case 

COMPLETELY 
ASSEMBLED 
PRE-CALIBRATED 
PRE-TESTED 



$ 
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LOW OHM METER 
MODULE, DM-10 



DM ID LOW OHM MfltH NOOULE 



a 

um 

■lilfaliLOTciiiuJi 



Measures resistance from 10 mllhOhms To 20 Oiirns. Now you can 
measure resistance down to 10 miltiGhms wvtb this low cost, easy 
to use DvM, module. Check coil resistance, translormers. relays. 
chokes, pnnled circuil board copper paihs and ground cables. 
Special itt o balance control nulls out input cable resistance Id in- 
sure accurate rtadm&s. Vour OVM has to be set to 2V range during 
optraSon, 

— Resistance range 10 miiliOhms 
to 2D Ohms 

— Zero Calibration conirol 

— Battory powered (push so reafi 
battery saver circuit! Requires 
1 .9 Vott Battery t net n eluded ( 

— 5»ze 6,25" x 3 . 75 J x 2" {Input ca- 
bles not included o* available) 
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FREQUENCY METER MODULE 
"5Hz to 100MHz", DM-11 




Measu re IreQuencies ff om 5Ki to 1 0OMtti on your digital voltmeter 
with a resolution ol 3 1.2 digits — easy lo use — perfect for held 
service — Ub iestu\o — home hoobyist! Canned the DM-11 to 
you r OVM . set the WW to the 2VDC range , con rod a signal to the 
PN.-1 1 via 3 QnC iibie (not included} and measure Ihe Ircduem cy of 
any source. Hi Lo flange LED's insure last accurate readings 

— Frequency Hange 5Hi to 100MHz 

— Input ImpEdance ) MegOhm 

— Input SensiHifiry < 1MHz < 80MV 

10CMI - $0MHz---3OMV 

> 60MHz <7tiMV Kni- 

— Si«6.JS- * 3.75- *F \M^ kf^QS 

— External 9V DC power supply included yl^l ■*/*/ 
( Model MUAt>2] 

— BHCInpulCabre Accessory I Modes PSA-2 
add S i i 55 1 
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FREE»! 

NEW 1981 

FALL 

CATALOG 

Exciting 
new products! 
Send today!! 




If (or any reason, whatsoever, you are not completely satisfied with 
your purchase, return il within 30 days of purchase date for a lull 
refund — it's as simple as that! Shipping i Handlina charges not 
refundable. 

FOR FAST AND DEPENDABLE DELIVERY SERVICE 
X&'Slk m &m CALL TOLL FREE: 1-800-243-6953 *#:":&. 



ALBIA SATISFACTION 
WARRANTY: 



WE ACCEPT MASTER CHARGE. VISA AMD AMD* CREDIT CAflOS 



Connecticut Residents add 7 1.?% Sates Tax • Prices shown m U.S. currency only. Foreign orders add 15%. 

ALBIA ELECTRONICS INC 

44 KENDALL ST. • P.O. BOX 1833 • NEW HAVEN, CT. 06508 



raSTME S. HANDLING 


■MEli 


»0D 


urn siD.OB 


S1.S5 


si cm - sjioo 
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MS.0I ■ SSODO 
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FREE ALBIA 
DESIGNERS 

TEMPLATE 

WITH EVERY 

ORDER RECEIVED 
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COMMUNICATIONS CORNER 



Computerization can improve radio communications. ..sometimes. 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



THE MARKETPLACE IS GOING COMPUTER- 

crazy. The price of microprocessor ICs 
has fallen so low that a manufacturer 
can put a "computer" into just about 
any product without increasing its cost 
very much. We're now seeing com- 
puterized automobiles, TVs, stereos, 
washing machines, microwave ovens 
and blenders. Perhaps we'll soon see a 
computerized kitchen sink. But does 
computerization really make something 
better? 

I mention all that because of two re- 
cent experiences I had involving com- 
puterized communications. In the first, 
we see computerization making possible 
a totally new concept that will greatly 
expand mobile-telephone service. In 
the other,., well, I'll let you decide for 
yourself, for one man's poison is an- 
other's hobby. 

Let's start with new technology, A 
friend asked me to find out about getting 
a mobile telephone. I wouldn't exactly 
say my inquiries produced howls of 
laughter, but I can't imagine how any- 
one could keep a straight face while 
telling me it might take months or years 
on a waiting list to get a mobile phone, 
and that, even after he finally had it, he 
would be hard-pressed to find an open 
channel when he needed it. In large 
cities a single transmitter per frequency 
blankets the entire area, and about two 
dozen conversations is all that can be 
handled at a time. A heavy rain, not to 
mention a snowstorm, can cause enough 
mobile-phone demand to tie up the en- 
tire system for hours. But now, through 
computerization, and the recently ap- 



proved cellular radio-system the num- 
ber of simultaneous conversations that 
can be handled can be increased twenty 
times and more. 

Instead of a single, powerful, trans- 
mitter blanketing the city (Fig, I -a), the 
area is broken up into small "cells," as 
shown in Fig. I-b. Each cell is ser- 
viced by a low-power transmitter using 
a frequency between 800-900 MHz; 
transmission is essentially line-of-sight 
with bounce (reflections) off buildings 
that fill the "canyons" (the area between 
the buildings). 

As a vehicle moves from one cell to 
another, a computer transfers the signal 
to the transmitter in the next zone, or 
the transmitter that will be most effective. 
If the vehicle is still completely within 
one zone, but for some reason a trans- 
mitter in another zone is better for a 
particular signal, the computer can 
transfer the signal to that transmitter. If 
there were a network of contiguous 
cells, a vehicle could drive from one 
end of the country to the other and main- 
tain mobile-phone communications all the 
way. Obviously, that is too much to ex- 
pect right away, but rapid development 
of a contiguous system in the heavily- 
populated areas of the Northeast, 
Southern California, and Ohio Valley is 
not unreasonable to expect. In fact, the 
FCC predicts that about 70 cities will 
have cellular systems by the mid '80s. 

Another advantage of the cellular 
system is that it permits the use of 
hand-held mobile phones, similar to the 
hand-held transceivers used by radio 
amateurs on the 2-, 1(4- and 34-meter 




bands. Right now, thousands of hams 
can use a local repeater to access tele- 
phones through their hand-held units, 
generating the control and dialing sig- 
nals with a Touch-Tone pad built into 
the transceiver. Non-amateurs, how- 
ever, cannot use the hand-held phone 
because the service isn't provided com- 
mercially (at least not that I know of). 
While the signal from a central tele- 
phone-transmitter could be received on 
a hand-held unit, the hand-held' s signal 
couldn't make it to the telephone-sys- 
tem receiver unless the user were lo- 
cated very near the antenna. 

But in a cellular system — with its 
many local transmitters (and receivers) 
— it's certainly conceivable that most, 
if not all, hand-helds will be within 
range of a computer-controlled trans- 
mitter. 

The cellular telephone system is only 
possible because of the computer; the 
computer can keep track not only of the 
signal strengths of hundreds of signals, 
but also of frequency availability. It is 
even possible for the computer to allow 
several interference-free conversations 
on the same frequency between several 
cells, if the signals come from an area 
where they can use the transmitters in 
two or more cells. 

"English no got" 

I recently got tired of fighting ten 
layers of interference on 20-meter SSB 
(Single Side-Band) so I moved down to 
the CW (Morse code) segment of the 
band. Somewhere under five layers of 
atmospheric noise I heard this beautiful 
"fist" with a "Lake Erie swing" I 
hadn't heard since I was trying to get 
my code speed up to 20 wpm for a Class 
A ticket some 35 years ago. It was a 
European station, and he was racking up 
contact after contact for QSL's (written 
confirmations of contact). It must have 
been a new ham on his first DX (long- 
distance) opening, although I never did 
find out for sure. After we went through 
the usual pleasantries and requests foi 
QSL's in a combination of Q-code and 
international abbreviations, I com- 
mented on his fist and ask if he was 
using a side-swiper — an elaborate 
mechanical key. His response was 
"English no got," The ham didn' 
know English; he relied on internation 
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ally recognized codes — and got along 
just great because that fist was like a 
magnet for making contacts. 

Shortly afterwards, I was called by a 
ham who was sending CW like a 
machine. What a fist! Every character 
was a study in precision; every sentence 
a work of art. At a precise 20 wpm 1 got 
every detail of his rig, home, and family, 
and a fast 73 ("best regards"). Since I 
like to say more than my name, loca- 
tion, and the weather, 1 commented on 
my recently worked European's fist 
and how that ham's musical "swing" 
compared to this machine-accurate 
CW. After what seemed like an eternity, 
a choppy, miserable, conglomeration of 
errors at about 15 wpm came back to 
say "OK on Lake Erie swing" and then 
reverted to machine-precise code when 
describing his computerized keyer. 
That was it; a computerized keyer! He 
had a stock of standard transmissions 
stored in memory which he sent at the 
touch of a button. I gather he even had 
a "merge" function, whereby he could 
punch in my call letters and name and 
the computer would slot them into the 
right place, like "RRR Herb, OK on 
dx." The trouble was that he was 
barely readable on a hand key. In fact, 
had I heard the hand key first there was 
no way I would have answered him. A 
novice at five wpm with a "hash" fist is 



one thing; he's learning. But 15 wpm of 
hash is too much of a strain for anyone. 
I can see the value of a computerized 
key for contests, and for a physically 
handicapped ham who might have 
problems using a straight key — but who 
can enjoy the excitement and experience 
of amateur radio through computerized 
CW? Is there any real value to a com- 
puterized key for everyday QSO's? I'd 
like to read the opinions of you brass- 
pounders. Personally, I equate the 
computerized key with the computerized 
blender. Come to think of it, a com- 
puterized blender may have more 
value ! R-E 




"Of course I flunked spelling! Why 
didn't she give me plain, ordinary 
words like 'preselector,' 'filter,' or 
'impedance'?" 




ORGAN 

AND 

PIANO 

KITS 

The most advanced — most versatile 
electronic instruments in the indust- 
ry are now within most everyone's 
reach .... because you build them 
yourself the easy and very exclusive 
WE RSI way. Best of all, you'll save 
up to two-thirds the cost of a comm- 
ercially built instrument. 

With WERSI's unique "Building 
Block" system, you actually select 
features you desire. Incorporate new 
features as they're developed. No 
need to trade organs again. 

Send for free literature on this excit- 
ing concept today. (Please specify 
Piano or Organ) to: 

Dept. M21, P.O. Box 5318 
Lancaster, PA 17601 







MAIL THIS COUPON TODAY ) 
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PUT PROFESSIONAL KNOW-HOW AT YOUH 
FINGEHTIPS WITH THESE BOOKS FROM McGRAW-HILL 

BASIC THEORY AMD PRACTICE 

.ELECTRONICS Principles and Applicalions. oy Scliular. IS5572-9] SI8 96 

ELECTRICITY Principles ant) Applications, by rowlei [2170a- It Siege 

LEARNING ELECTRICITY AND ELECTRONICS 

THROUGH EXPERIMENTS by Wilson and Kaulman. (70676-X1. S9 96 

A REFERENCE GUIDE TO PRACTICAL ELECTRONICS 

by Kriegar. {35492-8] S7 50 

DIGITAL ELECTRONICS. MICROPROCESSORS 

MICROPROCESSORS AND DIGITAL SYSTEMS, by Hall 

(25571-71 S21 95 

DIGITAL ELECTRONICS, by Tokheim 161954-51. S1 1 96 

INTRODUCTION TO MICROPROCESSORS by Gilmore 

123301-21 S1496 
MICROPROCESSING FUNDAMENTALS Hardware and Software. 

by Ramirez and Weiss. (51 1 72- 1 1. 51 5 95 
LEARNING DIGITAL ELECTRONICS THROUGH EXPERIMENTS 

by Pasahow 146 722-71 SB 95 

COMMUNICATIONS. TV 

ELECTRONIC COMMUNICATION 4ln Edition Oy Shradei 

(57105-31. S23 95 

HOW TO REPAIR CS RADIOS by Scnutlz (55638-51 S9 95 

^ VIOEOCASSETTE RECORDERS Theory and Servicing by McGinly 

144988-01 512 95 
PROJECTS 

HOW TO MAKE PRINTED CIRCUIT BOARDS by Goldberg 

(23634-81 S6 SO 
HOW TO BUILD ELECTRONIC PROJECTS oy Malcolm 

139760 0> S7 95 
Pleas* inoicale neat to each tide Ihe quandty required ana enclose check ot mown 
maer (including stare and (Deal raxesi payable lo GYega/MeGtawHill lot $ 

Return coupon to GreggrMtGraw-Hill -2&rAT1n P AbCrall 
1221 Avenue of ihe Amer.cas.'New York NY 10020 
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NEW IDEAS 



Frequency-Counter Preamp 



LLJ 
6 

< 

DC 



THIS EASY-TO-BUILD PREAMPLIFIER HAS 

made a great deal of difference with my 
frequency counter. Although my count- 
er has a sensitivity of 25 mV, many sig- 
nals from mixers, oscillators, and IF 
strips were too weak to get a stable 
readout on the counter. Some were so 
weak that I could not get any reading at 
all. By using the preamplifier with a 
short length of shielded cable and chip 
leads, signals that previously could not 
generate a readout at all generated pre- 
cise and stable readouts on the counter. 

With stronger signals, no direct con- 
nection is necessary— just placing the 
clip leads in the vicinity of the oscillator 
circuit results in a stable pickup! 

The whole preamplifier is made with 
common junk-box parts and the physi- 
cal layout is exactly as shown in the 
schematic (Fig. I). The preamplifier 
and the battery fit inside a 2 x 2 x 4- 
inch aluminum box; the input and out- 
put cables enter from opposite sides of 



INPUT 47pF 



the box. The DPDT switch is used to 
bypass the circuit when amplification is 
not needed. And, of course, the LED 
reminds you to turn it off. 

The preamplifier can also be used for 
many other purposes. For example, the 
unit was also tested as a receiver pre- 
amplifier and increased received signal 
strength about 6 "S" units at 30 MHz. 

I also built a line tap so that 1 could 
measure the frequency directly at the 
output of a transmitter. The entire cir- 
cuit for that consists of two diodes, one 
resistor and one capacitor, and is 
housed in a metal box as shown in Fig. 
2. The line tap simply picks off a low- 
amplitude signal for measurement by 
the frequency counter. The antenna is 
still used as the load for the transmitter. 

The line tap can be connected to 
transmitters with an output power of 
between I watt and 250 watts. Connect 
the line tap as shown. 

— John A. Crookshank 
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NEW IDEAS 

This column is devoted to new Ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published. entries, upon publica- 
tion, will earn $25. In addition, Panavise 
will donate their model 324 Electronic 
Work Center, having a value of $49.95. 
It combines their circuit-board holder, 
tray base mount, and solder station (see 
photo below). Selections will be made at 
the sole discretion of the editorial staff 
of Radio-Electronics. 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached Idea is my 
own original material and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City 



State 



ZIP 



Mall your idea along with this coupon 
to: New Ideas Radio-Electronics, 

200 Park Ave. South, 

NSW York, NY 10003 
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COMPUTER CORNER 



An introduction to computer applications 

LES SPINDLE * 



"OMPUTERS IN THE HO'S ARE [NF1LTRAT- 

ing our everyday existence at a mind- 
boggling pace. Whether you're an elec- 
tronics whiz with an Einstein IQ or an 
electronics student, the automation 
blitz is making inroads into every facet 
of your daily existence. 

If during the course of a day you: 
deposit a check at the bank; call direc- 
tory assistance; use a credit card; find 
your mailbox overflowing with junk 
mail; time a meal in your microwave 
oven, or go through the checkout stand 
at your locaJ market, your life is affected 
by computer technology. 

If you own, or work for, a small, 
medium, or large business, chances are 
that you work directly with computer 
squipment in your office {or will be in 
the near future). 

And finally, the average consumer 
will probably have a personal computer 
in his or her home by the 1990's. When 
that happens, a computer, such as the 
3ne shown in Fig. I, will become im- 
portant in shaping the user's daily ac- 
tivities. 

Exactly what is this awesome device 
we call a computer, what does it mean 
to you, and how will it affect your life 
in the years to come? In this column, 
we hope to present a comprehensive 
introduction to the microcomputer, its 
burgeoning use for small business and 
home applications, and the utilitarian, 
scientific, economic, cultural, and so- 
cial repercussions that will undoubtedly 
follow. 

The emphasis will be on home and 
business applications, for those are the 
areas that will most directly affect you 
in the years to come. You will need a 
working knowledge of the jargon, 
equipment, applications, and elementary 
technical concepts to cope with this 
fast-moving phenomenon, as it charges 
head-on into the mainstream of your, 
daily routine. 

How has all of that managed to come 
about so fast? A mere 25 years ago, 
computer technology was a concept 
that sounded about as futuristic as Tom 
Swift and his incredible flying ma- 
chine — 1984 and beyond. Capabilities 
that were feasible only for huge cor- 
porations that could afford to pay mil- 

'Associate Editor, 
Interface Age Magazine 



lions of dollars are now available for 
the average consumer at a cost of $10 
or less. 

The lightning-paced progress followed 
the birth of one very important concept 
in the mid-70s: large-scale integration 
technology (LSI), wherein thousands 
of electronic circuits were integrated 
into a miniscule device only a fraction 
of a square inch in size. That miniature 
marvel, the microprocessor chip, is now 
at the heart of modern computer tech- 
nology, from an everyday kitchen ap- 
pliance to a room-size piece of main- 
frame equipment that transmits data to 
thousands of terminals across the na- 
tion. As the technology continues to 
improve, the capabilities go up — and the 
cost of producing them goes down. As 
a result, the microprocessor is con- 
tinually being adopted for more wide- 
spread usage, increasing the efficiency 
of human endeavors — from the vitally 
important to the mundane — from the 
ridiculous to the sublime. 

What does al! this advancing tech- 
nology hold for you? How can a micro- 
computer make your business transac- 
tions more efficient and economical? 
There are hundreds of ways— the ma- 
chines are having a profound impact on 
virtually every industry and profession. 
Legal, medical, retail sales, insurance, 
stock market, publishing, and govern- 
ment-agency operations depend on 



computer technology for countless 
recordkeeping, filing, and financial 
functions. Computers are accomplish- 
ing work faster, more efficiently, and 
more inexpensively than humans could 
ever hope to do. 

A typical business system might in- 
clude a CPU (central processing unit, 
the actual "brains" of the computer); 
about 48K of memory, mass storage on 
one or more floppy disk drives (where 
all recorded data is stored); a printer 
(for data output), and a CRT terminal 
with keyboard (for input). The price is 
highly variable, depending upon the 
number of floppy disk drives, the amount 
of memory, the speed of the printer, and 
the level of software support. 

Many business systems are pre- 
programmed to answer standard ques- 
tions, such as what reports it has on file 
in memory and what types of informa- 
tion it can supply from other sources 
(tapes, disks, etc.). That guide, or 
menu, directs the user through a con- 
cise summary of the program and what 
it has to offer, serving as a step-by-step 
instructor for the uninitiated. Generally, 
each sub-topic is accompanied by a 3- 
to 5-digit code, which the user will then 
re-enter for a more detailed menu of 
the sub-topic, with further steps listed 
for using that specific data. 

Often, businesses will purchase pre- 
conti nued on page HI 
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McGraw-Hill's NATIONAL ELEC- 
TRICAL CODE 1 HANDBOOK, 17/e. 
By J.F. McPartland. 1,162 pp., 
1,096 itlus. Bigger and better than 
ever! This mammoth reference ex- 
plains and clarifies the many com- 
plex provisions of the current 
(1981) Code®to help you meet rules 
exactly and pass inspections the 
very first time. 
456/933 Pub. Pr.. 124.50 Club Pr., $18.95 

ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hafer. 336 
pp., more than 200 ittus. Actually 
two books in one— a quick prepara- 
tion manual to help you pass your 
RE. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 
254/303 Pub. Pr., $22.50 Club Pr., $17.50 

ELECTRONICS CIRCUITS NOTE 

BOOK; Proven Designs for Sys- 
tems Applications. By S. Weber, 
Editor in Chief. 344 pp., ill us. Con- 
taining 268 ready-to-use or adapt 
circuits — each a proven solu- 
tion—this book brings you the best 
of the best articles published in 
Electronics' popular Designer's 
Casebook section. Covers display 
circuits, encoders and decoders, 
filters, function generators, logic 
and memory circuits, micro- 
processors, and more. 
192/449 Pub. Pr., $32.50 Club Pr., $25.50 

OPTICAL FIBRE COMMUNICATION. 

By Technical Staff of CSELT. 928 
pp., 519 ///us. Brings you a com- 
plete worldwide overview of one of 
today's most important technolo- 
gies—from the basics to the high- 
est technical levels currently pos- 
sible. It's the first book to cover 
both the theoretical and technolog- 
ical aspects of optical fiber com- 
munication as well as practical de- 
sign, production, measurement, 
installation, implementation, and 
operation. 
148/521 Pub. Pr., $39.50 Club Pr.. $29.50 

DESIGNING WITH FIELD-EFFECT 
TRANSISTORS. By Siliconix, Inc.; 
edited by A.D. Evans. 304 pp., 269 
illus. Here's the full story of FETs 
and FET applications. It presents 
the necessary theory and a large 
number of design examples for 
such applications as amplifiers, 
analog switches, voltage-con- 
trolled resistors, constant-current 
supplies, power switching, and ICs. 
Geared to help you use FETs to max- 
imum advantage. 
574/499 Pub. Pr.. $24.50 Club Pr., $18,50 

THE ARCHITECTURE OF PIPE- 
LINED COMPUTERS. By P.M. 
Kogge. 352 pp., 180 itlus. This 
guide summarizes and explores the 
state of the art in pipelining and 
shows you how to solve practical 
design problems. Discussions 
range from logic design consid- 
erations through the construction, 
cascading, andcontrol of pipelined 
structures to the development of 
programming techniques. 
352/372 Pub. Pr., $27.95 Club Pr., $21.95 
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HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 

F. Stout; edited by M. Kaufman. 
434 pp., 223 ittus. Compact, con- 
cise, highly concentrated, and con- 
taining a storehouse of informa- 
tion, this one-stop volume will help 
you quickly solve anyopampcircuit 
problem! 
617/97X Pub. Pr.. $34.50 Club Pr.. $25.50 

MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J. Mar- 
kus. 7,264 pp., 3,666 circuit dia- 
grams. This 103-chapter guide 
means you can speed up the pro- 
duction of new electronic devices 
with ease and thereby lower your 
production costs. Complete with 
values of components and sugges- 
tions for revisions, plus the original 
source of each circuit in case you 
want additional performance or 
construction details, 
404/461 Pub. Pr., $49.50 Club Pr., $38.50 



mm 



OPTOELECTRONICS/FIBER-OPTICS 
APPLICATIONS MANUAL. By Ap- 
plications Engineering Staff of 
Hewlett-Packard Optoelectronics 
Division, 2nd Ed., 400 pp., 448 it- 
lus., outsized 8Vn x 11 format. 
Nearly doubled in size in this sec- 
ond edition, this handy source has 
the data and know-how you need to 
design circuits, specify compo- 
nents, and solve problems in opto- 
electronics engineering. To save 
you time, it's organized by product 
types and special functions, and 
each chapter is self-contained. 
266/U6X Pub. Pr., $27.50 Club Pr., $21.50 



ELECTRONICS DESIGNERS' HAND- 
BOOK, J/6. Edited by L. J. Giaco- 
letto. 2,344 pp., 1,686 illus. Now 
doubled in size and with 90% of its 
material new. this famous classic 
(first edition by Landee, Davis, Al- 
brecht) has been thoroughly re- 
vised and updated to give you not 
only the how and the why of all your 
design work but also the how much 
of every design step you take! 
231/494 Pub. Pr. $69.50 Club Pr., $51.50 

ELECTRONIC FILTER DESIGN 
HANDBOOK, By A, B. Wil I iams. 5 76 
pp., 408 illus. The book is orga- 
nized so that you can start from 

practically any set of requirements 
and follow a sequence of clearly 
outlined steps and design filters 
ranging from simple networks to 
very complex configurations. Each 
design technique is illustrated with 
step-by-step examples and is ac- 
companied by a wealth of applica- 
ble schematics, graphs, and tables 
of normalized numerical values. 
704/309 Pub. Pr., $32.50 Club Pr., $25.50 



BIT-SLICE MICROPROCESSOR DE- 
SIGN. By J. Mick and J. Brick, 320 
pp.. 230 illus. All in one place— the 
crucial information you've been 
needing about the 2900 family of 
bit-slice microprocessor compo- 
nents! A remarkable "first," this 
book designs right before your eyes 
not just one but two complete 
16-bit machines! 
417/814 Pub. Pr„ (24.00 Club Pr.. S14.SD 

DIGITAL HARDWARE DESIGN By J. 

B. Peatman. 428 pp., over 400 il- 
lus. Taking you beyond the micro- 
computer, this guide re-examines 
traditional techniques and focuses 
maintainability asa key goal, on the 
design of circuitry too fast for the 
microcomputer alone, and on de- 
signing for usefulness. It covers ev- 
erything from algorithmic state 
machines to separately clocked 
circuits—with scores of examples. 
491/311 Pub. Pr, S31.95 Club Pr., 124.95 

HANDBOOK OF ELECTRONICS 
CALCULATIONS FOR ENGINEERS 
AND TECHNICIANS. Edited by M. 
Kaufman and A. H. Seidman. 653 
pp., 725 illus. This first com- 
prehensive tool of its kind includes 
hundreds of worked -out problems 
in analog and digital circuits. In- 
cludes more than 700 diagrams, 
curves, tables, and graphs. 
333/920 Pub. Pr., 127. 50 Club Pr. J21J0 



INTRODUCTION TO THE THEORY 

AND DESIGN OF ACTIVE FILTERS. 

By L. P. Huelsman and P. E. Allen. 
430 pp., illus. Once you add active 
filter design to your repertory of 
specialties, you'll possess a skill 
that's in great demand today. 
Here's one of the best texts we 
know on the theory, design, appli- 
cation, and evaluation of modern 
active filters and the various tech- 
niques used today. 
308/543 Pub. Pr.. J26.50 Club Pr., 121.50 

USER'S GUIDEBOOK OF DIGITAL 
CMOS INTEGRATED CIRCUITS. By 
E.R. Hnatek. 339 pp., 245 illus. 
Providing the first comprehensive 
overview, this practical guide cov- 
ers CMOS logic performance 
characteristics and selected cir- 
cuit applications, data conversion 
and telecommunication circuits, 
CMOS memories, and commer- 
cially available CMOS micro- 
processors. 
290/679 Pub. Pr., S24.50 Club Pr„ H8.S0 

INTRODUCTION TO RADAR SYS- 
TEMS. 2/e. By M. 1. Skolnik. 698 
pp., 244 illus. This new edition of a 
widely used text on radar from the 
systems engineer's point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the field recently. 
579/091 Pub. Pr.. $38.50 Club Pr.. {30.50 



ELECTRONIC COMMUNICATION, 

4/e. By R. L Shrader. 801 pp., 870 
illus. This thoroughly updated edi- 
tion offers all the theory and fun- 
damentals you need to prepare 
yourself for the FCC commercial 
and amateur grade license exami- 
nations—and pass them the first 
time! 
571/503 Pub. Pr. S21.95 Club Pr„ JIB. 35 

PRINTED CIRCUITS HANDBOOK. 

2/e. By C, F. Coombs, Jr. 256 pp., 
327 illus. Blueprints every impor- 
tant phase of printed circuitry. 
Provides the information you need 
to establish a production facility 
and control the processes. Avirtual 
encyclopedia in the field, five 
major sections cover engineering, 
fabrication, assembly, soldering, 
and testing. 
126/089 Pub. Pr.. 136.50 Club Pr„ J28.95 

STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 
D, G. Fink and H. Beaty, 2,448 pp., 
1,414 illus. Today's most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts and how-to on the gener- 
ation, transmission, distribution, 
control, conversion, and applica- 
tion of electric power. 
209/741 Pub. Pr.. 559.95 Club Pr„ 544.95 
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Be sure to 
consider these 
important 
titles as well! 

DIGITAL FILTERS. By A. Anlortiou 
921/171 fit. Pr.. 132.95 Club Pr.. 124.95 

ELECTRONIC DISPLAYS . Bv E G. By- 
lander, 
035,10b P u b . P f. . \7 i. 5 C I u b Pr . SI 1 . 5 

MICROCOMPUTER-BASED DESIGN. 

By J. Peatman. 

491/310 Pub. Pr. SH.50 Club Pr.. SJ5 50 

MICROPROCESSORS, MICROCOM- 
PUTERS/SYSTEM DESIGN. By Texas 
Instruments Learning Center & En- 
gineering Staff. 
837/5M Pub. Pr. S24.50 Club Pr, 119.50 

ENGINEERING MATHEMATICS 
HANDBOOK. 3/e. By J. J. Tuma, 
(54/291 Pub. Pr., SI! 50 Club Pr.. 121.05 

R AD I O H AN DBOOK , 21 /e. By W. O rr. 
T72/G30 Pub. Pr., HI. 50 Club Pr., IIE.10 

TRANSFORMER AND INDUCTOR 
DESIGN HANDBOOK. By W. T. 
Mc Lyman. 
7167755 Pub. Pr., JJ5.W Club Pr„ H6.S0 

CRYSTAL OSCILLATOR DESIGN AND 
TEMPERATURE COMPENSATION. 

By M. E. Frerking. 

714/973 Pub. Pr.. SIHS Club Pr.. 114.95 

MICROELECTRONICS By J. Mill- 
man. 
423/271 Pub. Pr. 131.95 Club Pr.. 124.50 

ELECTRONICS DICTIONARY, 4/e. By 

J. Markus. 

404/313 Pub. Pr.. S2S S5 Club Pr., 52? 50 
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| ENGINEERING 
Why YOU should join now! 

■ REST BOOKS IN YOUFI FIELD — Books are selected from a wide range of 
publishers by expert edilor-s and consultants to give you continuing 
access to the latest books in your field. 

■ BIG SAVINGS — Build your library and save money too! We guarantee 
savings of at least 15% off publisher' list prices on every book. Usually 20%, 
25%, or even higher! 



BOMJS BOOKS — You will immediately begin to participate in 
our Bonus Book Plan that allows von savings between 70-80% off 
the publisher's price of many books. 



■ CONVENIENCE— 14 times a year you receive the Club Bulletin FREE, 
fully describing the Main Selection and alternate selections, together with 
a dated reply card. If you want the Main Selection, you simply do 
nothing — it will be shipped automatically. If vou want an alternate selec- 
tion — or no book at all— you simply indicate it on the regular reply card 
and return it by the date specified. You will have at least 10 days to decide. 
If because of late mail delivery of the Bulletin vou should receive a bonk 
you do nol want, just return it at the Club's expense. 

As a Club member, you agree only to the purchase of four- hooks 
(including your first selectionl over a two-year period. 



MAIL THIS COUPON TODAY 



McGraw-Hill Book Clubs 
Electronics and Control Engineers' 
Book Club 

P.O. Box 582, Hfghtstown, New Jersey OS520 

Please enroll me us a member and send me the two 
books indicated, billing me for my firs! selection only 
al the discounted member's price, plus local tax, 
postage; and handling. If not satisfied. I may return 
Ihc books wilhin 10 days and my membership will be 
canceled. I agree to purchase a minimum of 3 addi- 
tional hanks during tbe next 2 years as outlined under 
the club plan described in this ad. Membership in the 
club is cancellable by me anytime after the four 
book purchase requirement has been fulfilled. 



Write Code # of 
FREE selection here 



Write Code # of 
FIRST selection here 



Orders from outside the U.S. must be prepaid with 
international money orders in U.S. dollars. 



Signature 

\.L[]||. 



Address/Apt. »_ 



Citv . 



Stale Zip 

This order subject to acceptance by McGraw-Hill. All 
prices subject lo change without notice. Offer good 
only to new members . A postage and handling charge 
is added to all shipments. E334S3 
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SERVICE CLINIC 



If you're stumped, try using your sweep generator. 

JACK DARR, SERVICE EDITOR 



ELECTRONICS HAS ALWAYS HAD ITS 
share of fads. Perhaps "fad" isn't the 
best word, for most of them were really 
bursts of enthusiasm over some new 
piece of equipment or technique that 
improved the state-of-the-art. Good 
examples of that are VTVM's, signal 
tracers, and sweep-alignment genera- 
tors. 

Frankly speaking, early sweep-align- 
ment setups were a mess. There were 
leads going everywhere and most of 
them were hot! If you touched any- 
thing the curve changed. They weren't 
easy to use, but it was possible. Com- 
pare that with the modem sweep gen- 
erators that need just three connections 
to the TV chassis (input, output, and 
ground) and that automatically add 
markers to the curve at critical fre- 
quencies after the generator has swept 
through the IF. Today's generators 
even provide bias supplies. 

Sweep generators can be used for 
things other than alignment; you can 
get a lot of information by simply hook- 
ing up a sweep generator and looking at 
the IF response curve. I used to do that 
in the days before television to diagnose 
odd problems in 4- and 5-tube radios. 
(The technique itself is fairly old; it just 
got a bit more complicated when TV 
came along.) 

If everything in the radio's IF was 
working properly, the curve on the os- 
cilloscope would look like a haystack, 
as shown in Fig. 1. If the scope showed 
a curve like the one in Fig. 2. it meant 
that the radio had a tendency toward 
regeneration — the radio would whistle 
as it tuned across a station. The prob- 
lem was often caused by a bad fitter 
capacitor. Once that capacitor was 
changed, the curve — and the radio's 
operation — returned to normal. 
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FIG. 2 

The same technique can be used to 
diagnose the cause of an odd symptom 
in a television set. You don't have to 
make any adjustments (at least not right 
away) — just hook up a sweep generator 
and a scope. Switch on the four critical 
markers — 41.25 MHz (sound-carrier 
trap), 42.17 MHz (color-carrier IF), 
45.75 MHz (video-carrier IF), and 
47.25 (adjacent-sound trap), then look 
at the curve. 
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FIG. 3 




FIG. 4 

The curve you see should be similar 
to the one shown in Fig. 3: all the 
markers should appear exactly where 
shown and the curve should be shaped 
more or less like a haystack, although 
there may be a slight dip across the 
top. If that is what you see, you can 
eliminate the question of IF alignment 



as the cause of the problem. 

But what if the curve indicates that 
the problem does lie in the IF? The in- 
formation that the curve gives you can 
make finding and fixing the problem 
relatively simple. For example, say the 
problem is weak video and the IF curve 
looks like the one in Fig. 4. Notice that 
the 45. 75- MHz marker is not where it 
should be but instead is almost at the 
curve's baseline. That indicates that 
the video IF is off frequency, reducing 
the amplitude of the video signal. Peak- 
ing the adjustment for this IF frequency 
should restore the curve to its correct 
shape and the set to proper operation. 




fig. s 

Figure 5 shows the IF-response 
curve when the color-carrier IF is out 
of alignment. Like the example in Fig. 
4, the marker is near the baseline in- 
stead of halfway up the side of the 
"haystack" as it should be. Again, 
peaking the adjustment for the fre- 
quency should restore everything to 
normal. If you have "herringbones" in 
your picture, check the 41.25 sound- 
carrier trap. If the carrier frequency is 
not squarely in the notch as shown in 
Fig. 3, too much sound signal is getting 
through and causing the oscillation that 
forms the pattern you see on the 
screen. 

Let's take a closer look at the traps. 
The purpose of those tuned circuits is 
to get rid of any frequencies that are 
outside of the IF amplifier's passband. 
But if the circuits are out of alignment, 
the traps themselves can be the cause 
of your problems. 

The 41.25- and 47.25-MHz markers 
should sit in notches at the baseline. 
All traps make a notch or dip in an IF- 
response curve and those are no excep- 
tion. If the 41.25-MHz trap, for instance. 
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is set too high, it will pull down the left 
side of the curve and lower the color 
carrier. To correct this problem, tune 
the trap until the notch is at the base- 
line as shown in Fig, 3, and the 41.25 
sound-carrier marker sits squarely in 
that notch. The lower-frequency traps 
not shown in Fig. 3 can also cause 
problems. If you move the 3.58-MHz 
trap too far, for instance, it can get 
over into the bandpass-amplifier out- 
put curve and cause some real prob- 
lems. 

Using the sweep generator does not 
mean that you will have to align the IF, 
but hooking the generator up and look- 
ing at what's going on can be a great 
help if you're lost. At worst, using your 
sweep generator can eliminate the IF 
as a source of your trouble — and 
eliminating anything as a source of 
trouble can only help. After all, that's 
the servicing "game" — eliminating all 
possible sources of trouble until you 
find the one that's to blame. R-E 

SERVICE 
QUESTIONS 

OOOOPS! 

In the May 1981 issue of Radio-Elec- 
tronics I mentioned World-Wide Sys- 



tems as a source for Broadmoor parts. 
The only problem, according to Ken 
Greenberg of Skokie, IL, is that some- 
how the last digit of the address got 
lost. The correct address for World- 
Wide Systems is 3424 W. Touhy Ave.. 
Chicago, IL 60645. 

THERMAL PROBLEMS 

This RCA CTC-53 had an odd prob- 
lem. When the brightness was turned 
down, the picture would shrink about 
two inches at the top and bottom, and 
the vertical and horizontal would go 
out of sync. Also a vertical line of 
white dots that pulsated about a half- 
second apart would appear directly in 
the middle of the screen. The cause of 
all that turned out to be R40. a 220,000- 
ohm, '/2-watt resistor: it had gone way 
down in value. That resistor is close to 
the 6GH8 horizontal oscillator tube, 
and heat could be the reason behind 
the change" in value. I replaced the re- 
sistor with a 1-watt type and left the 
leads long enough to get it away from 
the tube. 

Thanks to John Conti, of Texas City, 
TX for that one. 

HEIGHT PROBLEM SOLVED 

I had only a little deflection on this 
Magnavox T995. You gave me a few 
things to check, for which I thank you. 



The problem turned out to be LI, a 
vertical "output choke," that had gone 
down from its normal 7.3 ohms to less 
than 5 ohms. That choke operates at 
near its rated value and overheating 
may have caused some of it's turns to 
short out. 

Thanks to Leroy Dahm of Waukegan, 
IL for that one. 

TOUCHY AGC 

This 12-inch Sylvania black and 
white set had an odd problem: raster, 
but no picture or sound. If the AGC pot 
was adjusted you would get a fair pic- 
ture, but the AGC had to be reset each 
time you changed the channel. You 
suggested several tests, including 
checking the emitter voltages in the IF 
stages. Sure enough, I found that Q200 — 
the 1st video IF — had an open base- 
emitter junction. Replaced Q200, reset 
the AGC pot, and now the set's doing 
just fine. Many thanks! — Leslie Cntm- 
baker, Needham, MA 

MORE ON ELECTRO LYTICS 

Some time ago I did a Clinic on the 
electrolytic capacitors found in the 
cathode circuit of vertical-output tubes 
in color sets. Bill Stiles, CET. of Hills- 
boro, MO has found a situation that 
I've never run into. It concerns C6 and 
C7 on the convergence board in an 
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Admiral 12H1073 chassis (Sams 1054 
and 1186). Capacitor C6 is a big one 
and is fairly easy to see, but C7 (50 uF, 
10 volts) is one of the little plastic- 
cased ones: it looks like a tubular paper 
capacitor. Bill says that if C6 is good, 
but C7 is open, you get a severe loss of 
vertical sweep at the bottom. of the 
screen, and misconvergence. The capa- 
citor in the set he had measured only 3 
F. A new capacitor cured the prob- 
lem. 

PULSING RASTER AND SOUND 
The raster and sound on this Admiral 
4M10C pulse. In fact, there is no raster at 
all except for a small dot or streak that 

pulses. I have B+ voltages on all of (he 
fuses. This Is a weird one.— T.D., Bellevue, 
OH 

I remembered a service note that I 
saw on that chassis some time ago. 
What you have is a shutdown problem; 
the chassis is designed so that the high- 
voltage shutdown circuit will make the 
raster and sound pulse. 

Try putting a Variac on the set and 
monitoring the B+ supply to the hori- 
zontal output. Bring up the line voltage 
slowly until the regulated DC voltage 
output is what it' is supposed to be. 
Check to see if the set now works. If it 
does, you have a problem in the DC 
voltage-regulator circuit; its output is 
too high. R-E 



EQUIPMENT REPORTS 



ontinued from page 33 



tions varying between I millivolt and I 
volt — again depending on the range in 
use. Current (both AC and DC) can be 
measured on two ranges: 20 milliamps 
and 200 milliamps full-scale. Resolu- 
tions of 10 and 100 microvolts re- 
spectively are claimed. Resistance is 
measured over five ranges from 200 to 
200.000 ohms full-scale with a maxi- 
mum open-circuit voltage of 1,5 volts 
on the 200-ohm range and 0.65 volt on 
the others. The open-circuit voltage on 
the low-power resistance ranges is 0.4 
volt, as previously mentioned. Resolu- 
tion varies from 0, 1 to 1000 ohms de- 
pending on the range in use. 

The model EZ-6100 requires two 
"AA"-size cells; their expected life is 
300 hours. There is no provision for 
AC operation. While the instruction 
booklet does not contain a schematic, 
parts list, or troubleshooting hints, it 
does do a very good job of explaining 
how to use the meter. 

In our tests we found that the unit 
was as accurate as the manufacturer 
claimed. In addition, we found it 
to be very handy to use, especially in 
the field. The Model EZ61QQ sells for 
S 142.00, about the same as many meters 
with fewer features. R-E 
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FREE! 

HEW CATALOG OF 

HARD-TO-FIND 

PRECISION TOOLS 




Jensen's new catalog Is 
packed with more than 2000 
quality Items. Your single source 
for hard-to-find precision tools 
used by electronic technicians, 
scientists, engineers, schools, in- 
strument mechanics, laboratories 
and government agencies, This 
popular catalog also contains 
Jensen's world-famous line of 
more than 40 tool kits. Send for 
your free copy today! 

JENSEN TOOLS INC. 

1230 SOUTh PRieST DRIVE 

■rempe. Arizona 85281 
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SATELLITE TV ANTENNA 



continued from page 50 



STRING 
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FIG, 32— TWO STRINGS, Installed after align- 
ment as shown, make It easy to detect any 
warps In the reflector surface. 



have one rear leg uneven with respect to 
the other. That causes a "twist" in the 
frame, and therefore, in the reflector 



I 



Galvanized sheet metal 
PVC pipe, 5-inch diameter, 10 Inches long 
PVC pipe, 6-lneh diameter, 12 inches long, 
Miscellaneous: Soft spacers or pads (see 
text), hardware, etc. 



The following are available from McCul- 
lough Satellite Systems, PO Box 57, High- 
way 62-East. Salem, AR 72576: The 12- 
foot 8-Ball Satellite Television Antenna 
Kit, $750. Includes everything except 
staples and concrete for mounting base. 
Frame Is IV2 x 1 Va-inch angle iron with ail 
pieces cut to tit and drilled. One coat of 
primer applied. All % x 2 and % x 3 red- 
wood strips. Aluminum screen is 0.011- 
Inch diameter wire In a /16-Inch mesh. 
Add 560.00 tor heavy-duty mesh, $50.00 
for extra bracing and 5100,00 for galvanized 
frame. 

The heavy mesh (0,025 Inch diameter 
wire, Vs-inch meshj is about 2'/i times as 
heavy as the regular mesh and will with- 
stand abuse by hail, Ice, etc. much better 
than the regular mesh. The extra bracing 
is necessary if you plan to move the an- 
tenna about. It makes the framework very 
rigid. 

The 12-foot 8-Ball with galvanized 
frame, heavy mesh and extra bracing Is a 
commercial-grade antenna named "Octa- 
sphere" and is available for $1195.00. 
Feed horn (fits LNA with WR-229 input): 
Sheet metal with braes flange, 540.00; 
Aluminum $60.00 RG-213 cable (toss 25 
dB/1 00 feet at 4 GHz), 50.50 per foot. FM- 
8 cable (loss 13 dB/1 00 feet at 4 gHz), 
50.60 per foot, Avantek 120 c LNA (50 dB 
gain) $690.00 including DC block; $650.00 
without DC block. All prices are FOB, 
Salem, AR. 

surface. One way to check for a twist is 
to look at the antenna from the side and 
see if all the vertical ribs are parallel, 
or take an inclinometer and check each 
of the three middle vertical ribs. They 
should all have the same tilt angle. 

Another, and perhaps the most ac- 
curate, way of making sure that the an- 
tenna retains its shape after it is aligned 
with the radius wire is to criss-cross a 
pair of strings as shown in Fig. 32. The 
strings must be installed after alignment, 
but before the antenna is moved. In- 
stall the strings from the top-right to the 
bottom-left comers, and from the top- 
left to the bottom-right corners. Adjust 
the strings as necessary so that they 
just touch at their centers. When you 
move the antenna, any twist will be ap- 
parent and can be quickly corrected by 
placing shims under one leg until the 
strings again just touch. 

That wraps up our look at the 8-Ball. 
If you want a more complete picture on 
what satellite TV is all about, refer to 
the series of articles on this subject by 
Bob Cooper that appeared in previous 
issues of Radio-Electronics. If you would 
like to order a reprint of that series, see 
page 95. r-e 



COMPUTER CORNER 
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assembled and tested systems that 
have been designed specifically for 
specialized needs. Those are called 
turnkey systems — all you have to do is 
turn on the machine and it's up and 
running. Of course, the more work you 
do in assembling your own system, the 
less you'll have to pay in initial costs — 
or, later, for outside consultation by 
professional systems analysts, who 
examine a client's needs, then devise 
an efficient hardware and software 
combination for him. 

There are thousands of business- 
software packages available, with soft- 
ware companies offering new releases 
every day. Among the most popular 
offerings are accounts -receivable pro- 
grams. A good A/R package can be one 
of the most cost-justified packages for 
a business — often paying for itself in 
less than a year. 

Some typical functions of an A/R 
package include: summaries of general 
ledger accounts; keeping track of un- 
paid invoices and reports; on-line in- 
quiry (a user may easily inquire about 
the status of an account and receive an 
immediate answer); categorizing bill- 
ing cycles for individual customers... 
and the list goes on. 

Another important business applica- 
tion — it has created a revolution in the 
publishing field alone— is word process- 
ing. Just as the typewriter replaced the 
hand- written word and made the pro- 
duction of memos, letters, and manu- 
scripts thousands of times more efficient 
and economical, the word processor is 
now multiplying that level of efficiency 
thousands of times over again. 

A typical word-processing system 
might include a desk-top display and 
electronic modules; a typewriter-like 
keyboard; a printer, and removable 
disk storage. When a letter or manu- 
script is typed, a copy is placed in the 
memory. The copy contains all the cor- 
rections and modifications the user 
makes, so when the letter is finished, it 
comes out perfectly. If an error does 
slip by, there's no need to retype the 
whole letter, since it is kept in storage 
and can be fed into the memory again. 
Days, even weeks, later that same 
letter can be corrected by stopping at 
the point where the error occurred and 
keying in the correction. 

Letters, words, and paragraphs can 
be moved around, deleted, or revised 
in seconds. A secretary can save at 
least half the time of typing a manu- 
script, in comparison to using a tradi- 
tional typewriter. 

There are a multitude of considera- 
tions in selecting a word processor. 
The important approach to selection, 
as with all other computer equipment, 



is to examine your individual word- 
processing needs, then go out in search 
of equipment that includes the features 
that best satisfy those specifications. 

There are countless other business 
applications possible: inventory con- 
trol; mass mailing; payroll; accounts 
receivable; job cost and work-flow 
analysis; general ledger; timecard rec- 
ords; filing; accounts payable; tax 
accounting; medical-monitoring func- 
tions, etc. 

The micro is obviously destined to 
become an integral part of the office of 
the future, as more and more small 
businesses discover that micros are now 
not only affordable to them, but essen- 
tial to keep up with the competition. 

The average consumer is gradually 
making similar discoveries about the 
micro in the home. The hobbyist era of 
the home-computer buff is expanding 
to make way for the home computer as 
a practical tool — no longer just a rec- 
reational diversion. 

Atypical home system would be pre- 
built and tested before sale, and would 
include a keyboard for input and a TV 
screen for output. Rather than a disk 
system, which is more expensive, per- 
sonal systems most often employ a 
cassette tape recorder for storage of 
program data. 

Prices range from about $300 up to 
$2,000. Although it may seem as if 
computers that inexpensive couldn't 
do much more than provide entertain- 
ment, they do have the capacity to solve 
problems and accept various types of 
programs. 

Some practical home applications 
include; financial recordkeeping; 
monitoring of heating, lighting and 
cooling systems; travel planning; 
kitchen inventory; stock-market 
analysis; mailing lists, and tax com- 
putation. Beyond all that, of course, 
are the entertainment aspects of home 
software, reaching their ultimate ver- 
satility with the latest in videocassette, 
videodisc, and videotext technology. 

But the ultimate impact of home 
computing has even more profound 
implications. Data base telecommuni- 
cations networks, such as MicroNet 
and the Source, make it possible for 
home users not only to communicate 
with each other in a CB-radio type 
pastime, but also to share programs 
and miscellaneous useful data. Data is 
transmitted from terminal to terminal 
via telephone lines for subscribers to 
the service. Not only can users share 
data with one another, but they can 
also access a growing list of powerful 
data bases with everything on file from 
Congressional records to the latest 
news as well as history. 

Next time we'll take a look at several 
microcomputer systems, weighing the 
pros and cons of each , to aid a potential 
buyer in making a choice. R-E 
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Vital protection 
for PC Boards 




Be safe. Desolder PC components 
with Encfeco irons. Get proper HEAT 
TO MELT and strong VACUUM 
ACTION TO LIFT solder and cool 
both PC board and component 
without damage. 

These PC components replaced fast 
with Endeco desoldering or solder- 
ing tools. 

i|#!ff I * 

Endeco professional features include 
safety light that denotes high, tow 
and off on switch models, SS con- 
struction for long life, light weight 
and balance for easy use, 

Contact your distributor tor Endeco 
desoldering and soldering irons, kits 
and equipment — or write us today 

Enterprise Development Corp. 

5127 Easl 65th Street 
Indianapolis. IN 46220 
Phone: (317) 251-1231 
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser- 
vices). $1.65 per word prepaid (no charge for zip code) . . , MINIMUM 15 WORDS. 5% discount 
for 6 Issues, 10% for 12 Issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for Individuals who want to buy or sell a personal Item) $1,00 per word 
prepaid ... no minimum. 

ONLY FIRST WORD AND NAME set In bold caps. Additional bold face (not available as all caps) at 
lOe per word. All copy Subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER, Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e., August Issue closes May 26). When normal closing date falls on 
Saturday, Sunday, or a holiday, issue closes on preceding working day. 



EDUCATION & INSTRUCTION 

EINSTEIN superseded! Free! 408 Vermont, Day- 
tona 32018 

UNIVERSITY degrees by mall! Bachelors, Mas- 
ters, Ph'D's . . . Free revealing details. COUN- 
SELING, Box 317-RE10, Tustln, CA 92680 



ATTENTION 
ELECTRONIC TECHNICIANS 



, Highly Effects Home Stucty BSEX Degree Pro- 
gram lor Experienced Electronic Technicians 
Our Novr Advanced Placemen. Progiom gron-H 
Credit tor previous Schooling & Professional Ex- 
perience. Advance Rapidly! Our 36th Ya-arl 
FREE DESCRIPTIVE LITERATURE' 

Cook's Lns.il are of Elecf ronlcs Engineering 
DESX 15 . P.O BOX 203*5, JACKSON, MS 39209 



CB RADIO 



GET more CB channels and range! Frequency 
expanders, boosters, speech processors, inter- 
ference filters, VOX, how-to books, plans. Cata- 
log $2. CB CITY, Box 31500RE, Phoenix, AZ 
85046 



WANTED 




SUBMINIATURE camera* urgently wanted by 
collector. Premium prices paid. Write: SUBMINS, 
Box 1500, Cos Cob, CT 06807 

ADDRESSERS — mailers — homeworkers 
needed! SO firms listed, rush 50 cents, addressed 
envelope. BONNIE NIEUWENDAAL, P.O. Box 
23432. Tampa, FL 33623 



Government Surplus 
ELECTRONICS 



LOvy AS 2c ON DOLLAR! wr *™ J 

ArrvpllliifX 17 30" TwdWi? Ridiot 15.«!- Thou Hj 

aamdj at U-jm*! Mod e*m pi-ph* nst** Buy*''* ' "J™ 1 

GuiC* HVlJIlblil. Mill HOW, «rtl*r* to buy. Stifl ' 

rtcahring FREE citiiagx. lor ill Gov. Surplus 

Sil*t In your iru! Plui— WhoJtiili Ducaunl «^*j 

Saurci GuiCHi. 19.93 ppd. Maniybuclc Guinntit.. 

COMMAND HQ-3 , Cmtom HtUH FQB^flHI, Sin f r^rncp C* imJi 
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REMOVES VOCAL FROM MOST STEREO DISCS 

The Thorn psan Vocal Eliminator un actually rtmovt mast or | 
virtually all ot a solo vernal tit tram a stjncl.lrd stereo record ar>d yrt 



r (Mr pNune Write or call lor a 2A page 
brochure and demo record. 

Write to LT Sound, Dept. R P.O. Box 338, Stone Mountain. 
GA30Q36. Phone (404)493 1258 COST; %29b 00- 
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To run your awn elaisiliad ad, put one word on oach of tha lino below and send this form along with your chock 
for S1.65 p*r word (minimum 15 worda) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) 

Special Category; $10 

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 
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BUSINESS OPPORTUNITIES 

MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
B u siness— without investment. Write: 8U S I N E S S- 
ES, 92-R. Brighton 11th, Brooklyn, NY 11235 

9700 per month earnings possible filling out 
income tax forms at home or tax office during tax 
season. We show you how. Simple, quickly 
learned. Details mailed free. No salesmen. Hurry. 
Big demand. FEDERATED TAX, 2015 Montrose, 
Chicago, IL 60618 

PROJECTION TV . . . Make $200.00+ per eve- 
ning assembling projectors . . . Easy , . , Re- 
sults equal to $2,500 projectors . . . Your total 
cost less than $15.00 . . . Plans, lent & dealer's 
Information $14.00 . . . Illustrated information 
free . . . MACROCOMGBX, Washington Cross- 
ing, PA 18977. Credit card orders 24 hours. (215) 
736-2890. 

REEL TO REEL TAPE 

OPEN reel tape — mostly Ampex, used once, 
unspliced, {unboxed} 7" 1800' or 2400'— 50 reels 
for $60.00 (postpaid) 3600' 10V4" reels $2.00 
each. Sample reel $150. AUDIO TAPES, Box 
9584.G, Alexandria, VA 22304 

RAM/EAROM 



2708— $3.45; 2716— $5.95; 2732— $14.95; 4116 
(200 ns)— $1.95: Add $2 postage. BAILEY, 6731 
Vista del sol. Huntington Beach, CA 92647 

FOR SALE 

PRINTED circuit boards; Your artwork, quick 
delivery, reasonable. Quantity discounts. ATLAS 
CIRCUITS, Box 892, Lincolnton, NC 28092 (704) 
735-3943 

RF power transistors— tubes— special part* for 
"ham" linears. MRF454 $17.00, MRF455A 
$14.00, 8950 $9.00. 6LF6 $5.50, catalog and 
cross-reference help available, COD— Visa/MC. 
WESTCOM 1320 Grand. San Marcos, CA 92069. 
(714) 744-0728 

COMPLETE line of microwave television con- 
verters and accessories to suit your needs. Con- 
verters have a one year warranty backed by a 3 
year reputation. Call or write for complete specifi- 
cations and pricing. Dealer inquiries Invited. 
TRITON MARKETING, 1933 Hockaway Parkway, 
Brooklyn, NY 11236 (212) 531-9004 



Be an FCC LICENSED 

Electronic Technician ' 
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Earn up to S600 a Week £ Morel 
No coal I* acnool — Tha Original FCC NHt* 
Anjw-m ■Sim manual thai praparta ycu al 
noma for FCC Qanaral Rididalaphona Llctna*. 
Ntwr? raviaad mulllota-cholca axamf eovar all 
ataat laalad an lha actual FCC Gu,l a*amr 
No prauloua txparlanca raquirad J12LS5 poal. 
paid HonqtoaeltOuirailpY*, PwQDUCncro 

JDapt.E P.O. Bok 2634B, San Francisco, CA 941 J6 

NOSTALGIA crystal radio. Expertly handcrafted. 
Traditional style. Assembled and tested. Write for 
information. BOB RYAN, P.O. Box 3039, Ana- 
helm, CA 92803 

SCANNER monitor accessories— kits and facto- 
ry assembled. Free catalog. CAPRL ELECTRON- 
ICS, Route 1 R, Canon. GA 30520 

MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. RE, POB 440668, Aurora, CO 
B0044. (303) 620-9736 

RECONDITIONED test equipment. $1.00 for cat- 
alog— JAMES WALTER TEST EQUIPMENT. 

5697 Nickel, San Pablo. CA 94806 

2150 megahertz down converters $99.95 up, as- 
sembled. Details for SASE. GW ELECTRONICS, 
POB 688, Greenwood, IN 46142 

CHEMICALS, apparatus, project books, wide se- 
lection. Catalog $1.00 send to: PIONEER Ltd. 
Ind, 14a Hughey St., Nashua, NH 03060 

RESISTORS V.W, 'AW 5% carbon films 3t ea. No 
minimum:. 1% metal films. Send for details. Bulk 
pricing available. JR INDUSTRIES, 5834-C Swan- 
creek, Toledo, OH 43614 
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"FALL K1 IJ SI 
1981 IC MASTER 

• Bigger and B«l!Of 150 Manuracture;s 

• 3200 Pages or Technical i"nf omul ion 

• Eight Masier Saisetion Guides 

• 50,000 IC devices Us ted (15,000 

• Changes from (fi« i960 E<tilioni 

• New DevelopiTianl Syslam and Custom 
■ IC Selection 

"It you wQtk witft tlfctrofttct, 
you ctn't do without it. " 

REGULAR PRICE W2.W 

VERY SPECIAL" $69,95 




COMPUTER SUPPORT CENTER 



■»Zilog 



YM 




24.510/0 


fSMH; 7Z.45 






ZiOi-510,0 


4 MHZ 2745 


M-CFU 


2 5 MHi S.95 


H0-SW/1 


ZSMHi 23 « 


9M4M 


1 ■■ MHI 9.45 


ZKH4I0/1 


4 Mm 2jj$ 


SOPH) 


■ •■ Mr; S IS 


zu-sn/2 


2 5MKI a.e 


X»-PK> 


4 r: MHI 7 E-5 


aw-sffl/3 


4.0 MHI 27.15 


so-cic 


2 5 MHl 1.49 


tjo-m/i 


2 5MHI KB 


soa-ctc 


4 MHI 755 


ZHU-SI0V9 


4 MHz 21.51 


sody« 


!5MHl 1I.9E 


Z60-OIW 


2 5 MHI 11.96 


S0A-9MH 


4 MHI ?? 5S 


Z6DA-0AH1 


4 0MHI 14.19 




MOS MEMORIES 




MOS Static RAM's 





MICROPROCESSOR 
CHIP SETS 



an No. Price 

101.39 IK (256 * 4) 350NS 22 PIN 3.99 

102-25 IK UK X 1| 250N5 19 PIN 1.29 

2111-45 IK (256 x 4] 450N5 18 PIN 2.95 

" IK |256 I 4) 350NS 18 PIN 2.99 

Low Power 4K (1024 I 4) 300NS 2.9S 

4K (4K ■ 1J55NS 9.95 

4K (4K I 1| TONS 7.4) 

UARri 

-Y6-1013A Speci.13.95 

Khz Single 5V Supply 

IK CMOS RAM 

IK (256 x 4) 450NS 22 PIN LOW Power 2.(9 

4K CMOS RAM 

4K(4Kx D550N5 IS PIN 110MVJ 594 

4K (1 K x 4) 450NS 16 PIN 110MW j 14 
SHIFT REGISTERS 

40SA (YO-it dual 512 bit 2,(8 

404A (TO-61 single 1024 bit 2.9a 

341APC FIFO 1 MHz 4.4S 

342PC 64 Bit 3.(5 

347FC SO bll 3.45 

ECL HAM 

«IOAOO'HM2106 7.(5 
56 « 1 on fully decoded I5NS 16 cm 
CLOCK CHIP 



12J6 



1112-35 

I ML 
147 



101 



■6504 
*S14 



6035 CPU 
BOM CPU 

eoeoA cpu 

80B5CPU 

SI 59 

6212 

6214 

6216 

6224 

6226 

S22S 

6251 

8253 

6255 

B257 

625* 

B27B 

6746 

8755 



74S265 
74S188 
93427I62S129 

13417I82S126 
B3444V7821 
934»'762C 
93453(7643 

9144*7641 
93451f6ZS181 
S2S 16577 126 
74S47S/7132 
82S191 17136 



S.95 

7.95 

3.95 

5.60 

9,45 

1.99 

3,45 

1.95 

2.95 

1.99 

3.95 

4.40 

9.99 

4.40 

(.95 

9.19 

7,45 
29.00 
29.00 

PROM'S 



8800 CPU 


4.65 


9802 CPU 


9.99 


8606 CPU 


6.46 


9309 CPU 


19.19 


6610 


2.65 


6820 


3.95 


8621 


2.65 


9S45 


17.45 


9650 


2.6s 


9652 


2.69 



EPROM'S 

C1702A2K1US 
C2706 IK 1 9 450(11 

C2711/TMB251S (Intel veri.cn.) 

19K 450NS Single 5V Supply 

TMS!532{TIPm0ul} 

32K (4096 I S) 450 ns 

C2732 (Intel version) 

32K (4096 « 8) 450 n> 

7 M 52 56.4 

B4K (8K r 9) 450 ns 



6502 CPU 

9504 CPU 

6505 CPU 

6520 

6522 

6432 

6551 



7.45 

745 

7.65 
5.7! 
7.95 
10.55 

1035 



2.75 
2.75 
4.9$ 
4.95 
S.95 
7.95 
17.95 
17.95 
19.94 
78.00 



256 bll. 16 PIN 
255 bll. 15 PIN 
IK. 16 PIN 
IK. 15 PIN 
2K. IS PIN 
2K. 16 PIN 
4K. 19 PIN 
4K, 24 PIN 
4K, 24 PIN 
SK, 16 PIN 
8K, 24 PIN 
16K. 24 PIN 



I 7.96 
t 395 
t 9.99 

519.(5 

919.79 

589.00 



19K STATIC RAM (200NS) 919.45 

TMM20163 18K (2K x 6) (30SNSI 

19K MOS DYNAMIC HAM'S (19 PIN) 

i- 15-20 I203NSI 9 2.65 

4 1 16-30 WON 5) Ceramic Stxci.ll 2.25 

4K MOS DYNAMIC RAM's 

TMS4D60-30 Specials 2.95 

4K(4K ■ 1) 300NS22 PIN 

1 6*. C M OS STA1 1 C RA M Special 

5115 16K|2K<8| I50NS 16 PIN 12400 

64 K MOS DYNAMIC RAM 

4164 84K164X* U20CNS1BPIN 924.00 
4164c4K(64K. 1)150NS15PIN 529.95 




CO4O01BE 
CO4O02BE 

CO4O06BE 
CD40C7SE 
CD40C6BE 
CD4Q09BE 
CO4010BE 
CO4011BE 
C040I2BE 
CO4013BE 
CDI0I4BE 
C04015BE 
C04PISBE 
CD4017BE 
CO4016BI 
CD40I9BE 
CD4020BE 
C0402IBE 
CD4022BE 
CO 40236 E 
CD4024BE 
CD 40256 E 
CD402SBE 
CO4027BE 
CD4028BE 
CD4029BE 

co44jaoM 

CD4033BE 
CD4034BE 
CD 40358 E 



-» 

1.9T 
2.44 



tl*l\s\J 


CD4O40BE 


64 


CD4104JBE 


1.99 


;04041BE 


.IS 


C 0451 OB E 


.99 


;D4-i42EE 


.94 


CD4SU8E 


.99 


C 04043 BE 


.54 


CD4512BE 


,7J 


: 04044 BE 


M 


CC4S14SE 


l.U 


C 04046 BE 


.74 


CD4S15BE 


1.54 


;d4047be 


.)( 


CD4516BE 


.75 


: 04049 BE 


3.5 


CD4515BE 


.92 


304050BE 


.1! 


CE4520BE 


M 


GD40S1BE 


.79 


CD4522BE 


.71 


304052 BE 


.79 


CD4526BE 


1.25 


:ri^0SjBE 


.71 


C04527BE 


1.59 


:d40sobe 


69 


CD4526BE 


.72 


; 04066 BE 


.49 


C045iiri£ 


.64 


CD40MBE 


.24 


CD4532BE 


,94 


304O69BE 


.18 


tS«3S[!L 


M 


3D4O70BE 


.24 


CD4543BE 


1,44 


:Ci3nB£ 


.24 


CC45S3BE 


2.69 


CD4072BE 


.19 


C04555BE 


Jl 


3D4073BE 


.24 


CD4556BE 


.51 


:04075BE 


,24 


C04561BE 


1.99 


3D4079BE 


.94 


Cl)4562B:E 


.69 


GD4073BE 


,24 


CP4594SE 


,4! 


304091 BE 


.19 


C04555BE 


.79 


CD43B2BE 


.19 


CO4J0JBE 


1.15 


304085 BE 


,44 


40(H7PC 


.7! 


C r :*C^EE 


.94 


40098PC 


.72 


3 040-33 BE 


,59 


40151 PC 


1.20 


CDir»jBE 


1.75 


401 74 PC 


H 


CD4104BE 


2.34 


40175PC 


.99 



LINEAR IC'S 



4*(G.ro0""oe*ss>$Of Ra-ai-ntne Ciock-Cainndar 



SINGLE BOARD COMPUTERS 
ROCKWELL AIM 65 

f*6502 besecj microcomputer syetem wilh lull sized keyboard. Alpnanu merit 20 ctieracter 

display and alphanumeric 20 column thermal printer 1K HAM. Price: S445.D0 

SYNERTEKSYM1 

Power* u 1 9502 S-blt mlcroorocessor 6 d Igll H Ex LED diaplay. Single 5V power requirement. 

Pllce: $2U.O0 



.■.■:■:■ 1 i- ■ 1 1. 

LM307N-8 

LM306N-S 

LM30BCH 

LM309K 

LM310HC 

LM31 1CH 

LM311N-S 

LM31BNS 

LM318CH 

LM323K 

LM324N 

LM339N 

N6T26N 

N8T28N 

SN76477NF 



.32 
.21 

.96 XHZ206CP 

.95 LM34SN.14 

1.56 LM358N^ 

1.41 L.M556NJJ 

.71 LM556N-I4 

.46 LM567CNa 

1.11 LM709CH 

1,44 LM714CH 

4.95 LM723CH 

.46 LM7Z3CN-14 

.49 LM725CN4 

1.W LM733CN-14 1.35 

3.65 LM739CN14 1.99 

t.M LM741CH .59 



3.45 
.99 
.49 
,25 
.52 
M 
St 

2.95 
.72 
.49 

1.12 



LM741CN-B 
LM747CN-14 
LM74SCN^J 
LM145SN-a 
LMI448S 14 
LM14S9N-14 
LM1495CN.14 1.9S 
LM1496CN-14 1.36 
LM 221 1CN-14 2.79 
LM224BPC 1,50 
LM 3061 DC 
LM3403N-14 
LM 3524 PC 
LM39O0N 
LM4136N.14 
UL^2C03AN 



1.58 
,95 

295 
,49 

.66 
.94 



t 



TTL — STANDARD, SCHOTTKY AND LOW POWER SCHOTTKY 



CON 

DIN 

02N 

93N 

MN 

D5N 

08N 

07N 

08N 

09N 

10N 

12N 

13N 

14N 

16N 

17N 

20M 

22N 

23N 

25N 

26N 

27N 

28N 

30N 

32f4 

33N 

37 N 



743BN 

7440N 

7442N 

7445N 

7446N 

7447AN 

7450N 

745 IN 

7453N 

7454N 

7472N 

7473N 

7474N 

7475N 

7476N 

74B3AN 

74B4AN 1.39 

7465N .66 

7485N .39 

7490AN 



7491 AN .42 



7492AN 
7493AN 
7494AN 
7495AN 

7496 N 

7497 N 



74100N 1.39 



74104N J94 
74107AN M 
7J109N M 
741 ION AS 

74111N .59 

741 18N 

74120N 

74121 N 

74122N 

74123N 

74125N 

74126AN 

74123N 

74132N 

74136N 

7414IN 

74142N 

74143N 

74144N 

74145N 

74147N 

7414SN 

74150N 

74151N 

74153N 

74154N 

74155N 

74157N 



1.20 
1.25 
.49 
.52 
.49 
M 
.49 
.64 
.45 
.52 
.64 
2.M 

3.44 

3.44 
j67 

1.24 
Jl 

1.25 
.42 
.36 

1.21 
.46 



.66 
.64 
.54 
.64 

.66 



741S9N 1.52 

74160N .4* 
74 161 AN .84 
74162N 
74163AN 
74164N 
74I65N 
74-56S 

74170N 1.96 

74172N 4.95 

74173N .71 

74174N .58 

74175N .58 

7417BN .76 

74178N l() 

74179N 1.09 

741 BON .75 

741 82N .52 

74184N 2,36 

741S5N 2.39 

74190N .98 

74191 N .66 

74192 N .98 

74 193 N .64 

74194 N .99 
741 95N ,48 
741 96N .76 



741S7N .72 

741S6N 1.39 

74199N 1.31 
74221 N 
74246N 

74247N 1.24 

74251 N ,76 

74259N 1.81 

74273N 1,M 

74276N .19 

74278N 239 

74279N .51 
742S3N 
74293N 
74299N 
74M1N 
74365AN 

74366N M 

74367AN .59 

74366AN 56 

74390N .96 

74383N 1^1 

74S00N .39 

74502N 46 

74S03N 49 

74S04M .44 



.69 
149 



.72 

44 
2.20 



59 



74S05U 
74SC8N 
74S09N 

74S10N .49 

74S11N .49 

74S15N M 

74S2CN .46 

74S30N .39 

74S32N .6* 

74S37N 49 

74S3SN .19 

74S40N ,31 

74S51 N .41 

74574 N .56 

74SS5N 1.99 

74S9BN .72 

74S112N .72 

74S114N \M 

74S124N 2,55 

74S132N 1.24 

74S133N .46 

74S134N ,54 

74S135N 1.21 

74S13SN ,96 

74S139N .96 

74S140N .74 

74S151N ,!» 



74S153N 
74S157N 
74S158N 
74S161N 
74S162N 
74S163N 
71S16SW 
74S169N 
74S174N 
74S175N 
74S181N 
74S182N 
74S189N 
74S194N 
74S195N 
7i$20'', 
74S225M 
74S240N 
74S241N 
74S244N 
745251 N 
74S2MN 
74S257N 
74S256N 
74S260N 
74S274N 
74S275N 



.96 
.96 
2.85 
3.70 
3.54 
4.46 
4.45 
.96 
.96 
3.95 
1.8B 
4.45 
1.96 
1.96 
5.95 
4.95 
2.(6 
2.95 
2.95 
1.19 
1.(5 
1.09 
1.99 
(6 
15.95 
1595 



74S2BON 1.99 

745263N 2.15 

74S299N 545 

745373N 2.99 

74S374N 2.99 

74S381N 545 

74S412N 2M 

745471 N 9.49 

74S472N 6.45 

74S474N 945 

74S478N 595 



74LS26N .39 

74LS27N 49 

74LS30N .19 

74LS32N .29 



74LSOON 
74LS01N 

74LS02N 
74LS03N 
74LSC4N 
74LS05N 
74LS08N 
74LS03N 
74LS1CH 
74LS11N 
74LS12N 
74LSI3N 
74LS14N 
74LS20N 
74LS21N 



74LS37N 
74LS38M 
74LS42N 
74LS47N 
74LS46N 
74LS51N 
74LS54N 
74LS55N 
74LS73N .12 
74LS74N .32 
74LS75N 
74LS76N 
74LS7SN .21 
74LS63N M 
74LSS5N 44 
74LS66N .36 
74LS9DN .31 
74LS91 N .91 
74LS92N .49 
74LSB3N .39 
74LS95N .46 
74LS96N 



35 



74LS107N ,36 



74LS109N 
MLB1!2N 
74LS122N 
74LSI23N 
74LS125H 
74L5 ! 23-.. 
74LS132N 
74LS133N 
74LS136M 
74LS138N 
74LS--39N 
74LS145N 
74LS147N 1.96 
74LS148N 1.36 
74LS151N .a 
74LS153N .36 
74LS155N .97 
74LS156N ,72 
74LS157N .44 
74LS156N .48 
74 LSI SON .69 
74LS151N .94 
7JLS162N .7! 
74LS163N .54 
74LS164N .99 
74 LSI 85 N 49 
74LS166N 1.64 



.59 



.52 
.96 
.4! 



149 



74LS170N 

74LS173N 

74LS174N 

74LS175N 

74LS1B1N 

74LS189N 4.45 

74IS190N ,72 

74LS191N 

74US192N 

74LS193N 

74LS194N 

74LS196N 

7JLS197N 

74LS221N 

74LS240N 

74LS241N 

74LS212N 

74LS243N 

74LS244N 

74LS2J5N 146 

74LS247N .76 

74LS248N 1.09 

74LS249N .96 

74LS251N 44 

74L5253N 44 

74LS257N .59 

74LS25SN .59 



1.59 
.51 

.39 
.39 

1.98 



74LS259N 1.29 
74L5260N .69 
74LS266N .38 
74LS273N 1.19 
74LS275N 3.95 
74LS279N .49 
74LS280N 1.98 
74LS283N .76 
74LS290N .72 
74LS293N .39 
74LS295N .69 
74LS299N 2,50 
74LS320N 2.75 
74LS3Z1N 3.95 
74LS322N 4.95 
74LS323N 4.15 
74LS324N 250 
74LS348N 245 
74LS352N 145 
74LS353W 1.65 
74LS362N 1.95 
74LS3S5N .52 
74LS366N 42 
74LS387N .52 
74L536BN .52 
74LS373N 1.25 
74LS374N 1.25 



74LS375N .94 

74LS377N 1.25 

74LS376N .99 

74LS379N 1.09 

74LS39CN ,M 

74LS393N .19 

74L539SN 1.19 

74LS447N 47 

74LS490N 1.89 
74 LS630N 85.00 

74LS669N .64 

74LS670N 1.64 



■ TTL DATA 

I BOOK WITH 
• SUPPLEMENT 

| -the Compute 

■ Boot on TTL 
9 Including L. 
I LS, H, 5. and 
lALSVerilona. 
I Part No. 

a Lcc4 11 214163 
S8.S0 



OPTOELECTRONICS 



SCR'S and TBIACS 



BiFet OP AMPS 



VLED'S 

LED209T,t3mmRed 
LED 211 T-1 3mm Green 
LED 212 T-1 3mm Yellow 
LED 220 T-l 374 5mm Red 
LED 222 T-1 3.'4 5mm Green 
LED 224 T-1 374 Smm Yellow 



DISPLAYS 
FND3S7 375" Common Cathode 
FND 500 500" Common Cathode 
FND507 500" Common Anode 



DL1416 

4 rjlgfl. 16 ^igrrnni ilehanumerle dipLiy 16' 

ISOLATORS 

ILD74 Quel Opto leols-ior 1500V 
I L074 Ouad Opto I so I a tor 1 500V 
ILCTB Dual Onto Isolator 1500V 
MCT2 OptoCoupler 1500V 
TIL111 OptoCoupler 1500V 
4N26 Optolsolalor2500v 
4N33 Opto Isolator 1500V 



25.00 
M. 



guv 1 

PYj. 1 



141 

3.95 

1.29 

44 

54 

.54 
.65 



a 060 

TIC44 
TIC47 

TIC115B 
TIC116D 
•IC1SEB 
T1C126D 
TIC216B 
TIC216D 
TIC226D 
7IC236D 
TIC246D 



.34 SCR 

46 SCR 
42 SCR 

47 SCR 
.99 SCR 

149 SCR 

1.16 SCR 

41 Tntc 

J9 Tnac 

I 09 TrIK 

149 Triac 

AM Tnec 



5 amp 400V TC-220 
0.6 amp 30V TO-92 
0.6 amp 200V TO-92 

8 amp 20OV TO-220 

6 amp 400V TO-220 
12 amp 20OV TO-220 
12 amp 400V TO-220 

6 emp 200V TO-220 
6 amp 4DOV TO-220 
6 amp 400V TO-220 
12 amp 400V TO-220 
16 amp 400V TO-220 



I TL061CP 

I TL062CP 
TL064CN 
TL071CP 
TL072CP 
TL074CN 
TL061CP 
TL0B2CP 
7L064CM 
TL495CN 
TL497ACN 246 
TH30CLP 



1.95 
.54 
49 

1.89 
.42 
45 

1.51 

495 



Low Powa, 
Dual Low Power 
Quad Low Power 
Low Noise 
Dual Low Noise 
Quad Low Noise 
J-Fei Input 
Dual J-Fel Input 
Quad J-Fel input 
Switch Volt. Flag. 25mA 
Switch volt. Reg. 500mA 
Adj Shunt Volt Reg 



Dual in Line 
Low Profile 
IC Sockets 



Contacts Prico 



8 Pins 
14 Pine 
16 Pins 
16 Pins 
20 Pins 



.07 
.11 
.13 
.17 
.19 



Contacts Price 
22 Pins .21 
24 pins .23 
28 Pins £T 
40 Pins .3* 
©ajuwNDV 



MAIL ORDERS SHOULD BE SENT TO: 

USA 133 Flanders Raad. Westboio. Massachusetts. 01581 
Telephone orders S inquiries (617) 366-0500 

CAN AD A & FOREIGN 237 HymusBlvd Pointe-Cfaire. I Mil ), Quebec. Canada H9R-5C7 
Foreign customers please remit payment on an international bank dratt or inter- 
national postal money order payable in U.S. dollars 
Prices are in US dollars Minimum order S 10.00 
Add S3 .00 to cover postage & handling VISA AND MASTERCARD ACCEPTED. 



CIRCLE 56 ON FREE INFORMATION CARD 





2SC1308K 

Horizontal Output 

TranSiStOr Minimum order of 10 

MCM, one of the nation's top Japanese semiconductor importers also has a warehouse full of 
popular TV & Stereo replacement items ready to ship UPS anywhere in the U.S. Just call either 
toll-free hotline for immediate delivery. 



^2.60 



PART #: 
2SA747A 
A909 
A1075 
A1106 
B555 
B618 
B688 
B706A 
C458 
C867A 
C1114 



10-29 


PART #: 


$ 5.40 


2SC1116 


8.60 


C1172B 


4.95 


C1306 


4.00 


C2581 


4.20 


D386A 


2.30 


D425 


2.60 


D478 


6.40 


AN214Q 


.30 


BUY69A 


4.80 


DM98 


4.40 


GH3F 



3.80 
3.60 
1.45 
4.00 
1.40 
3.20 
.90 
2.10 
4.40 
7.40 
1.40 



PART #: 

HA1342 

LA1365 

LM4558 

M51515 

MRF455 

SG613 

STK0050 

TA7205 

TIP31C 

UPC1025 

2N3055 

2SK30A 



10-29 

$ 2.70 

2.00 

1.90 

4.00 

17.80 

7.40 

7.40 

1.80 

.90 

2.10 

1.20 

.50 



CATV Parts and Accessories 
— at low, low MCM Prices. 



F59 

Connector 
s For use with 59-U 
Cable 

i> Ferrule included 




SPL-702 

UHF/VHRFM Splitter 
^ 75 Ohm 

s Three way splitter 
w/F59 connector 




SH35 „ SHSS 



TVT-1 

Matching Transformer 

^ UHF/VHF/FM 75-300 

Ohm matching 
transformer 
s "F"Type input, 300 
Ohm twinlead 
output 



JB-2 

Deluxe Coaxial Switch 

s A/B switch for CATV, 
MATV, MDS, STV & 
VCR applications 

s Double backed tape 
included for easy 
installation 

49E 



TVI 

Interference Fitter 

^ Reduces inter- 
ference caused by 
auto ignition, CB's, 
neon signs, etc. 

y Connects between 
set & antenna 




JB-300 
Coaxial Switch 

*- Quick selection from 
TV antenna & cable 
to VCR or other 
sources 

s 2-lnput, slide type A/B 
switch for CATV, 
MATV, MDS, STV & 
VCR applications 



Get the whole 

MCM Parts-Saving \ 

Story. 

Order today and 

get our 64 page 

catalog free! 




laQC-MMUDHwWMfUtinUnr Ht» 7W-4D* £*■> iUhtUji 



CALL OUR TOLL-FREE LINES TODAY FOR IMMEDIATE DELIVERY ! 



1*800* 762*4315 

Ohio Watts Line 



1 1 H I 



ELECTRONIC PARTS " 

858 Congress Park Drive, Centerville, Ohio 45459 



1*800*543*4330 

National Watts Line 
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LASER handbook with burning, cutting, Ruby 
Reds. Co.'s, complete plans, books, and parts. 
Send $4.00 to FAMCO, dept re, box 1902, 
Rochester. NH 03867 

160 teletypes, 140 PABX's. Best offer over $50. 
200 telephone powerplants. Offer over $3. (608) 
582-4124 

PICTURE lube rebuilding equipment — we sell 
and buy new and used equipment. Free training. 
ATOL TELEVISION, 6425 Irving Park, Chicago. tL 
60634, Phone 312-545-6667 

HAM-AD-FEST, WA40SR's electronic buy, sell, 
trade. 12 issues. £3.00. 24 issues, $5.00. Free ad 
(20 word limit, extras $.10) with subscription. 
DEPT. RE, Box 973, Mobile, AL 36601 

POLICE fire scanners, scanner crystals, anten- 
nas, radar detectors. HPR, Box 19224, Denver, 
CO 80219 

ANALOG delay, audio, and music synthesizer 
IC's plus more! Free flyer. PGS Electronics, P.O. 
Box 735B, Terre Haute. IN 47808 

TELEPHONE or office bugged? Latest detection 
equipment finds out fast. Free literature. CLIF- 
TON, Box 220-M. Miami, FL 33168 

FREE speaker catalog! Woofers, mids. tweeters, 
hardware, crossovers, grille cloth, plans, kits, 
information, much more. Discount prices. UNI- 
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd., 
Sarasota, FL 33577, (813)953-5363 

BUGGING, wiretapping, lock-picking, investi- 
gative sciences, etc. A treasury of secret infor- 
mation and incredible books. Free brochures: 
MENTOR, Dept, Z, 135-53 Northern Boulevard. 
Flushing, NY 11354 

TEKTRONIX and HP oscilloscopes $200. BDG 

plug-in's $20. (714) 985-9967 

ELECTRONIC portable air cleaners eliminate 
99% pollen, smoke, dust. Free catalogue. LEC- 
TRONIC SALES, 3338 Rollingwood Drive, Wood- 
bridge. VA 22192 

"TOP tecret" Registry U.S. Government Fre- 
quencies! 4th Edition! 120 Pages! 50,000 latest 
scanner listings: FBI, Secret Service, FCC, Cus- 
toms, military, etc. $9.95 + $1 first class mailing. 
CRB RESEARCH, Box 56-RE. Commack, NY 
11725 

SAVE! Calculator repairs. Most failures fixed by 
hobbyist. Troubleshooting/repair guide. $3.75. 12 
Sandalwood Rd., Dept. R9, P.O. Box C-5525, So. 
Burlington, VT 05401 

SAMS, complete set through 2025 with seven 
heavy duty cabinets, excellent condition 
$4,250.00, plus complete TV shop of nearly new 
test equipment at bargain prices. Phone 918-690- 
3393 or write: 5480 S. Waco, Aurora, CO 80015 

RECORDS-tapes! Discounts to 73%; all labels; no 
purchase obligations; newsletter; discount divi- 
dend certificates; 100% guarantees. Free details. 
DISCOUNT MUSIC CLUB, 650 Main Street, PO 
Box 2000. Dept. 3-1081, New Rochelle, NY 
10801 



SAVE up to 50% on name brand test equipment. 
Free catalog and price list. SALEN ELECTRON- 
ICS, Box 82-F. Skokie. IL 60077 



^m 



WRITE FOR 



McGEE'S 



SPEAKER & ELECTRONICS CATALOG 
t001 BARGAINS IN SPEAKERS 

TeL: 1 (816) 842 50V2 
1901 MCGEE STREET KANSAS CITY. MO. 64108 




$28135 



MICROWAVE TV SYSTEM 



• Precision 25" PareboleAntBrmo 

• PrebuiN Converter and Preemp 

• Assembled Power Supply 

• Ltnv-loss Coaxial Cables 

• One Year Warranty 

• Gompleiety Bujii and Tested 

DATASERVICECO. 

31 10 Evelyn Street 

Rosaville. UN 55113 fejf 




BLAZING NEW TRAILS IN 
ELECTRONICS SINCE 1949 



PLANS & KITS 



AUTOMOTIVE electronics! Complete catalog, re- 
placement Ignitions, voltage regulators, digital 
accessories, alarms, chargers, Inverters, mileage 
aids, test equipment, also many kits. Send $3.00- 
( refundable) AUTOMOTIVE, 1435 Exchange, 
Richardson, TX 75081 

SUBSCRIPTION TV plan*: 2300 MHz microwave 
downconverter plus another bonus system, 
both for SI 0.00. Parts and kits available for both 
systems, MC/VISA accepted on parts pur- 
chases. Negative ion generator, 3-chip tele- 
phone memory dialer (.Touch -Tone, stores 32 
numbers), plans $4.00 each. Send SASE for 
more information. COLLINS ELECTRONICS, 
Box 6424, San Bernardino, CA 92412 

2300 microwave television downconverter kits 
$38,50. SASE for catalog of kits and parts. SMP, 
P.O. Box 1241, Vienna, VA 221B0 

PRINTED circuit boards with running water! 
Technological breakthrough. Precise reproduc- 
tion. Ideal for beginners. Free info. COVAL, Dept. 
RE10. 2706 Kirby, Champaign, IL 61820 



BUILD 8485 microprocessor. Excellent aid for 
learning microprocessor hardware and soft- 
ware. No PROM'S required. Complete schema- 
tics plus parts list, test program listings, oper- 
ating instructions, and design ideas for easy 
system expansion. Send $5.00 to NEVTRONICS, 
P.O. Box 3879, St Louis, MO 83122 



FREE KIT Catal og 



rHLjilUlN (jli! p^K A 1UK K.L.T ^IjV. V5 

| Auto- Ranging Cap-meter kit $79.95 

Phone 415-447-3433 

Write or Phone for FREE CATALOG. 
Average 1 minute Saturday call ]| 21£ 



cont 
TEST & 
EXPERI- 
MENTERS 

.EQUIP 



nArt SCIENTIFIC INSTRUMENTS 
UMV7C BOX 10S4R UVERMORF f 



SOX 1054R LIVERMORE CA 94550 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 
Postcard will do. Barta-RE-R, Box 248, 
Walnut Creek, CA 94597. 



MICROWAVE television education manuall New 
publicatuon explores concepts, antennas, 
down converters: $16.25, Information package 
on microwave and other exciting television 
products: $2.00. ABEX, P.O. Box 26601 -RM, San 
Francisco, C A 94126 

PCS. 15« sq-in. Free drilling. Satisfaction guaran- 
teed. INTERNATIONAL ENTERPRISE, 6452 Ha- 
zel Circle. Simi Valley, CA 93063 

ELECTRONIC catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist 
or technician. $2.00 postage & handling, refunda- 
ble with first $15.00 order. (Foreign $4.00 U.S. 
funds), T&M ELECTRONICS, 472 East Main 
Street, Patchogue, NY 11772(516)289-2520 




ELECTRONIC 
ORGAN KITS 

3-4 Manuals 



THEATER >n<J CLASSICAL 
Refundable Parts 

WurlitMf reproductions Brochure $2.00 Catalog $1.50 

j£b DEVTRONIX ORGANS, INC., Dept 60 

ff*6101 WAREHOUSE WAY. SACRAMENTO, CA 9BB2B 



FREE catalog of electronic designs. Radio, au- 
dio, telephone, sett defense & surveillance. PET- 
ER-SCHMITT ENTERPRISES, #131, Box 07071, 
Milwaukee, Wl 53207 

BUILD low cost, quality parabolic TVRO satellite 
dish. Plans $5.00. HARDEN AND ASSOCIATES, 
Box 187, Manteo, NC 27954 



□MPJTER MARKET CENTER 



i 



COMPUTER MARKET CENTER ADVERTISING RATES 1" by 1 column (1 5/8") $55.00. 1 1/2" by 1 column 
(1 5/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com- 
puter Market Center. Radio- Electronics Magazine, 200 Park Avenue South, New York, New York, 10003. 
Address telephone inquiries to 212-777-6400, Frequency rates are available. 



BUY THIS SPACE 

$55.00 puts your ad in this 
space in front of 197,223 active 
Radio-Electronics readers. To 
place your ad write Computer 
Market Center, Radio-Elec- 
tronics, 200 Park Avenue 
South, New York, New York 
10003 or call 212-777-6400. 



Thanks bo you 

it works. 

for all OF us. 




United Way 



RETAILERS 

An ad for your computer 
store in this space in 
Radio-Electronics COM- 
PUTER MARKET CEN- 
TER puts you in touch 
with our computer audi- 
ence. They use micro- 
computer equipment for 
both business and 
hobby interests. For 
further details call 212- 
777-6400. 



TEXAS 



USED COMPUTER TERMINALS. 
PRINTERS, MODEMS, SUR- 
PLUS ELECTRONIC PARTS. 
CATALOG $1.00 

RONDURE COMPANY 
THE COMPUTER ROOM 
2522 BUTLER STREET 
DALLAS, TEXAS 75235 
(214)630-4621 
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Take stock in America. 
Buy U.S. Savings Bonds, 
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• 20% * 

DISCOUNT 

COUPON 

Bring this COLI'OIS into one of our stores or 

mail to our Mail Order address shown below 

and receive a 20% DISCOUNT 
on purchases from this page of $50-00 or more. 
Offer EXPIRES on November IS, 1981 



ZIP PHONE NO . 

Coupons. aecffptHd on 1 " witli lull nime and address filled in 



HITACHI SCOPES 



15MHz 

SJNGLE TRACE 
1 mVSENS 

5" CRT 
tviTh PROBE 

V-151B 
S570.0O 



30MHz 

DUAL TRACE 

I mV SEWS 

S" PDA CAT 

SIGNAL DELAY 

■Mill 2 X-1Q PROBES 

V-302B 

$995.00 



15MHz 

DUAL TRACE 

1 mV SENS 

6" CRT 

with 2 PROBES 

V-1S2B 

S735.00 




SMALL SIZE NTSC 
WAVEFORM 

MONITOR 

ACOC OPERATION 

V-D9S 

S1 350.00 



30MHz 

SlttGLE TRACE 
1 mV SENS 
6" PDA CRT 

SIGNAL DELAY 

wilhX-10 PROBE 

V-3Q1 

S 745 .00 



50MHz 

3rd TRACE 

TRIGGER VIEW 

S" SQ CRT 

5 neMiv — 1 mWdlir 

V-5B0B 
CALL FOR PRICE 



7MHz 

S.T. PORTABLE 

WAVEFORM 
MONITOR / OSC 

Single Trace, IbmV. 

3.5 J ' CRT 

w.'Beh Pack & PiDbe 

V-059B 

$1200,00 



100MHz 

3rd ti 4th TRACE 

TRIGGER VIEW 

6" SQ CRT 

2na/dlv — .SmWdiv 

V-10EO 
CALL FOR PRICE 



Universal Osc illoscope 
Probe 

$ 36 oa 

■t* VIM 

SWITCH ABLE XI and XI Attenuation Factor 

KEY ADDITIONAL FEATURES: • I00MH; bandwad, K * Itraw 
duii,' lip * Break ifi.3i.rani Lanier conductor • Slender, flcsiblf cable 

* "jh. f.iblr itrnyl'li * Wide r a mnun tall Oft riMiK • Fll» all ^CUfJTV 

* 1. 1 1 . .-.! i .J trititntr ■.,::: btf ,i« in. .■ :■■•■ .ii tip • I ii l..i!i--.. " - j " i I ■ '■■.. 
HOOK. I-C- TIP. BNC ADAPTOR. INSrjLAT.Nti TIP and TKIMMI R 
TOOl ACCESSORIES. 




® 



STORES 00 HOT ACCEPT MAIL DRDEflS 

MAILORDER 

P.O. BOX 2201 R. CULVER CITY. CA3G23G 
Ml SI ID i*tirif UI»HH ill ■jwllif ftt vtyi |12 DQj ihimai imhil. ItiiiTUr. tti fill 
■kml N in 1*1**. rin [Ikh art ipi! I«i«itt4 ■*■*" mi nfimiw bit ti-i li w in 

:tt,t;l H i ■;-.■ n t H*i iciftiMkki If >n . tHrf |- J *i»i ■!( iin ir*P Hi* Drin; «r-4li| Hi 

ni Fin 111 n|11 ll llhltlbEl ■lUcKlkhir. 



PHONE ORDERS 
(Z!3i 641-4064 



CULVER CITY 

11080 Jefferson Blvd. 

Culver City, CA 90230 

[213| 390-3555 



PORTLAND 

1125 N.E. 82nd Ave. 

Portland. OR 97220 

[503) 257-9484 



SUNNYVALE 

1054 E. El Camino Real 

Sunnyvale. CA 94087 

(408) 243-4121 



ATLANTA 

3330 Piedmont Rd. N.E. 

Atlanta. GA 30305 

1404) 261-7100 



HOUSTON 

2649 Richmond 

Houston. TX 77098 

(713) 529 3489 



SANTA ANA 

1300 E Edinger Ave. 

Santa Ana, CA 92705 

(714) 547-8424 



TUCSDN 

4518 E. Broadway 

Tucson, AZ 8571 1 

1602] B8 1-2348 



SAVE 90%. Build your own micro or minicomput- 
er. Free details. DIGATEK CORPORATION, Suite 
E, Z723 West Butler Drive, Phoenix, AZ 85021 

DECODE Morse and RTTY signals off the air with 
our Morse-A-Word or RTTY Reader. Morse-A- 
Keyer keyboard also available. Quality kits or 
factory wired. Call or write for details. MICRO- 
CRAFT, Box 513R, Thiensville, Wl 53092 (414) 
241-8144 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 
Box 261, Westland, Ml 48185 

PRINTED circuit boards 20S per square inch! 
Predrilledl Your sketch or artwork. For hobbyist, 
small lots. Free information. INNOVATIVE IN- 
STRUMENTS, 170 W. Elza, Hazel Park, Ml 
48030 



AUDIO kits. Equalizer — twelve bands/channel 
$100; 24, $225; noise reducer/expander, $110; 
LED meter, $42; see R-E cover stories 5/78. 3/81, 
2/80, or send stamp for catalog. SSS, 912R 
Knoboone, Loveland, CO 80537 

PROJECTION TV , . . Convert your TV to project 
7 foot picture. Results equal to $2,500 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated Information free. Credit card orders — 
24 hours. (215) 736-3979. MACROCOMGB, 
Washington Crossing, PA 18977 

MICROWAVE TV super performing downcon- 
verfer kit special $55.00 + $1,50 shipping. Com- 
plete kit systems from $144.95 to $194.95. Free 
catalog. LAB-TRONICS, P.O. Box 171RE, Rog- 
ers, MN 55374 




MINI FM MIC 

Compact size, only 2"'j(1 <>. ' Transm.r 
to FM radio SB'IOB MHj E^cepHonnl 
audio ajuarrty Transmits smote signal up 
Id goo It Complete M incJ cose, ballery 
a instruclrtHia Only 413 95. Asseftitjled 
SIS 95 Add SI 55 S&H ea Send 1Se 
stamp !;;■■ brochure 

S.E. Corp., Box laaaa.R 
Temple Teneee. PI 33687 



ona O CAPACITANCE METER .tpFto9S9KuF 
■■» o FREQUENCY COUNTER 35MHz 
kl * O SQUARE WAVE GEN. 1Hz to 99KHZ- 
o OHMMETER - 3.58MHz xtal - Regulated PS- Five 
.8" Readouts-Low cost TTL Circuits-Automatic 
Decimal Placement -Be AMAZED -Build it tor 
$50 or less. 1 Purchase the plans, etched P.C. 
board 4-3/4" by 6-3/4" and front panel decal 



tor $15,291 BAGNALL ELECTRONICS, Refund) 
179 May Street, Fairfield, Conn, 06430 ■■» *'*' 



PALOMAR — pride — exclusive repair facility. 
Factory trained technicians — all work guaran- 
teed, PALOMAR/PRIDE ELECTRONICS, 1320 
Grand, San Marcos, CA 92069 (714) 744-0720 




HUNTINGTON'S 
DISEASE 



NATIONAL 
HUNTINGTON'S DISEASE 

ASSOCIATION 

Suite 501. 1441 Broadway 
New York. N.Y 10018 
212-966-4320 



79-2 



FREE 




Burglar 
Alarm Catalog 

Learn how to protect yourself and your 
possessions. Complete security catalog otters 
more than 1600 items ranging from simple 
magnetic door switches and bell systems to 
the most sophisticated radar, ultrasonic and 
infrared detectors. Catalog Is designed lor 
alarm installers, businesses, government 
agencies and do-it-yourselfers who demand 
the highest quality equipment. 



Vf> MOUNTAIN WEST, CMpt. RE1D 
421 S N. Wttl SI.. PhMfllJt, AZ. S501S 

Please send me your FREE color product catalog 

Name . 

Address 

Cily_ 



-State. 



Zlp- 

or call toll free 1-800-528-6169 



ELECTRONIC KITS FROM HAL-TR0N1X 
2304 MHZ t»wn converters, tomes in oh 

CHANNELS 2 TO 7 ON YOUR 01W HOME T.V. 
HAS FREQUENCY RANGE FROM 2000 MHZ TO 
2500 11HZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE- CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA (Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area. 
2304 MOD 1 (Basic Kit} 

a «ii c*h 1 lining i ) 

2304 MOD 2 (Basic / Pre-amp) 

ili-hdufdH caw & llilingih 

2304 MOD 3 (Hi-Gain Pre-amp) 

jmekjdei eaee a hnln = i) 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER. ANTENNA SWITCH AND 
CONNECTORS (Kit) 124.95 

Assembled 534.95 

Slotted Microwave Antenna For Above 
Downverters $39.95 

PREAMPLIFIERS 
HAL PA-19 — 1.5 mhlto 150 mhl. 19dbgain operates 
on S to 18 volts at lOma. Complete unit S8-95, 
HAL PA- 1.4 — Smhzio 1.4 ghl. 10 to 12 db gain oper- 
ates on & to 13 volts at LOma. Complete unit £12.95. 

(The above units are ideal for receivers, counters, etc.) 



$49.95 
$59.95 
$69.95 



****************** 



16 LINE Touch tone decoder kit with 

P.Ci BOARD AND PARTS $69. 95 

12 LINE Touch tone decoder kit with 

P.C. BOARD AND PARTS $39,95 

16 LINE Encoder kit, complete with 

CASE/ PAD AND COMPONENTS ....$39.95 

12 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS ,,,,$29,95 

MANY, MANY OTHER KITS AVAILABLE 

$*M.Ht HcTii-L'i J.* S.E ?t:! |fik-|iTf=^i«r. DrtdhjrS'cnoih*! 

HAL-ThOHIX product*. Td o/d#, b r pter,* U.M&S 1T&I. 



3$M 



MFOfUhUTlOM, 



Hal-Tronix 

P.O. Dox ,101 
touthgcri*. M3 46195 



CAUUSVEKEnn VM.LK WP1D *CUT»A» in in 
Cm m Mi VkatUt iWffiCrtAl O-aIMS aRI UOUUbTID 
OH OPHIS LIU 1«AH t» « H ULf "Ci, i*t A-ECnriat, 
AL i\ iC ICA kAWL*«^h»AU>LM6 EKAKUl 
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ceramic disc capacitors sov 

Ipf 4?pf 220pf .O017mf 

5[>f 56pf ? T opf .oicaf 

7pf 68pf 390pf ,015*f 

10pf 82pf IJOof .0??nf 

lBpf lOOpf SOflpf 3HOlf 

?2pf 120p« .fffllmf -050»f 

?7p( lSOpF .0015mf . lmf 
33.pT ISOpf .0C3mF 
Ipf to ,050[nf 

ea nk-10 pk- 1 OO 1000- 

5.20 .95 7.00 .06ea 

.lnf.'SOV disc l/2"d 

5.25 1.25 9,50 .09ea 

.Imf/SOU 3/16" sq 

I.M 1.70 IS. 00 .12ea 

CERAMIC CAPACITOR KIT 
5 ea of above 512.50 
10 ea of above HO. 50 



POLYESTER FILM CAPACITORS 
100V < 101 



ea 
.OOluf S.1S 
.Q015uf .15 
•0022uf .15 
.0033uf .IS 
.O047uf .15 
.O068uf . IS 
.Oluf 



.OlSuf 
•022uf 
,033uf 
,047uf 

.D68uf 

-luf 
.15uf 
.22uf 

,33uf 
.47gf 



-IS 
.15 
.15 
.20 

,za 

AS 
. 30 
.35 
.40 
.45 
.50 



Bk-1D 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

.95 

1.00 

1.15 

1.30 

1.75 

2. 25 

2,55 

2.75 

3.50 



pk-100 

6. 50 
7.50 
7. SO 
7. SO 

7.50 
7.50 
7.50 
7.50 

7.50 
10.00 
10.50 
12.00 
13.50 
14.00 
20.00 
25.00 
30.00 



POLYESTER CAPACITOR KIT 
5 ea of above $14.95 



TAHTAIUH CAPACITORS 



solid 

,1mf/35V 

.22mf/35V 

.33mf/35V 

lmf/ 35V 

1 .Smf/20V 

2.2mf/20Y 

3. 3mf/3SY 

4.7mf/16V 

4.7mf/2SV 

5.6«if/10V 

6,Bmf/6V 

6.Bmf/16V 

1Omf/20V 

15mf/6V 

I5mf /2017 

22mf/10V 

22nf/1(V 

33mf/6Y 

33mf/W 

47mf/6V 

56mf/6V 

lOOmf/lOV 



die - 
1- 
.35 
.35 
.35 
.37 
.37 
.40 
.45 
.45 
.50 
.50 
.50 
.55 
.65 
.50 
.55 
,65 
.60 
.65 
.70 
.76 
.85 
1-25 



radial 
10- 
.30 

,31 
.31 

.32 

.32 
.35 
.40 
-40 
.45 
.45 
.45 
.50 
.55 
.SO 
.SS 
.55 
.5? 
.55 
.55 
.70 
75 



100- 

.20 

.29 

.29 

.30 

-30 

.33 

.35 

.35 

.SO 

.40 

.40 

.45 

.50 

.45 

.50 

.50 

.52 

.50 

■ SO 

is 

n 



1.10 1.00 



ELECTROLYTIC CAPACITORS 



a*ial 

lmf /50V 

2.2mf/25V 

2.2mf/50V 

3 . 3mf/50V 

4.7nif/63V 

10W/35V 

10mf/50V 

IOmf/150V 

22mf/16V 

22mf/50V 

25n>f/25V 

3QmF/2517 

33mf/25V 

47m f 1 35V 

lOOmf/lOr 

10Cmf/16V 

10Omf/35V 

1SOH1F/25V 

220mf/16Y 

22Cwf/25Y 

330nf/T6V 

470mf/16V 

470nf/35V 

500raf/15V 

1000nf/l6Y 

1000mf/35V 

2200mf/16V 1 

22OOmf/40V 1 

4700mf/16V I 

4700mf/50V I 



leads 
1- 10- 



.15 

.T, 

.15 

.IS 

IE 

.16 
.17 
.18 
.17 
.18 
.IS 
.IS 
■ IS 
.1,5 
03 
.20 
Al 
.23 
.,") 
.27 

a 

.30 

. M 
.29 

.90 
. K 

zs 

35 



.12 
.12 
.12 
.13 
.13 
.13 
.14 
.16 
.13 
.14 
.14 
.14 
.16 
.16 
.16 
.IS 
.19 
.20 
.21 
.22 
.24 
.25 
.29 
.24 
.85 
.90 
LIS 
.10 



35 1.25 

,45 1.30 



radial leads 
1- 



Imf/SOV 

2.2mf/3S0Y 

4.7mf/35V 

]Dmr/t6Y 

lDmf/160V 

20nf/50V 

47mF/35V 

SCnf/lOV 

i00pf/2SV 

220nf/35» 

470mf/25V 

1000r«f/t6Y 



.15 
.18 
.18 

.15 
.IS 
.17 
.IS 
.15 
.IS 
.25 
.33 
.85 



10- 

.12 
.15 
.15 
.13 
.15 
.14 
.16 
,13 
.16 
.22 
AS 



100- 
.10 

.11 
.11 

!ll 
.11 
.11 

.14 
.12 
.13 
.12 
.12 
.13 
,13 
.14 
,IS 
.17 
.18 
.18 
.20 
.22 
.22 
.26 
.22 
.80 
.85 
1.05 
1.00 
1.10 
1.15 



100- 
.10 

.11 

.13 
.12 
.13 
.12 
.14 
.11 
,14 
.20 
.25 
.75 



INTERNATIONAL ELECTRONICS UNLIMITED 



LEDs 




f* — 


-JUTbO dtf'u 


sed .20 


d i .34"! 


pit- 111 


ut-25 


100- 1000- 


RED SI. 00 


5?. 25 


OBea . j" :i-j 


rctsp. l.iil 


2.50 


.09c J -Oiiit-i 


Kit HE 1.10 


2. SO 


-09ea ,005ea 


YELLOW 1.40 


3.25 


■ Ilea . lOea 


GREEN 1.40 


3.25 


.Ilea . lOea 



TRI-State (change from i-ed to 
green by reversing polarity) 
1- 10- 100- 

.95ea .7Sea .6 Sea 

Subffliniature diffused 
.I25"d k .21-1 



pit- ID 
RED SI .00 
CLEAR 1.10 
GREEK 1.40 
YELLOW 1.40 

.3 



pk-25 
52.25 

2.50 
3.25 

3.25 



100- 1000- 

.OBea .078ea 

.09ea .085ed 

Ilea .lOea 

.Ilea . lOea 



RED LED DISPLAY S.99ea 

7 seoment RHO 1D/S7.95 

XAN72[MAN72 equiv) 25/S17.50 

c onro n anode 100/.S65.00 

.6" RED LED DISPLAY S1.25e» 

7 seqroent LHD 10/SU.50 
IAK6940 - coimon cath 25/ 126.50 
100/598,00 



DIODES 

1N3064 15/St.OO 
1N4001 12/S1.00 
IN4O07 10/J1.0D 
1N414S (1N914) 

15/51.00 

^•ermanium diodes 

12/S1.00 



100- 

.05ea 

-07ea 

.Ilea 



1000- 
.04ea 

.06ea 
.lOea 



SQCriTS 
low profile - solder tail 



ea 



3 pin S.20 

14 pin .25 
16 pin .26 

15 pin .32 
24 pin .45 
28 pin .55 
40 pin .65 



10- 

.IBea 
,21ea 
.22ea 
,2Bea 
,40ea 
.52ea 
,62ea 



100- 
.16ea 
.19ea 

■ lQCI 

.26ea 
.3Sea 
.SOea 

.GDea 



1000- 

. 14(J 

.16ea 
.17m 



Hire Wrap 
3 level gold plate contacts 
tin plate tails 
ea 10- 100- 

14 pin .55 .S2ea ,49ea 

15 Pin .60 .57m .51ea 



SOLm STATE BUZZES - 



.-.i 



{operates from 4V - JV1 
5 



a 10- 100- 

35 1 . Idea l.OOea 




8R£ADB0AP.D 
10-24 
100- 



Sl.JSel 
l.OSea 

,95«5 



MINIATURE CERMET TRIMMER 



TRIHPOT - Single Turn 
Hepco - Cermet 8014 
,5k, * 100 PPM/°C t 201 



1-99 
t .89 



roe*, m, n 

100- 
,79 



» 



PDWER SUPPLY KIT -^ 



♦5», H2Y, H5Y 
A regulated power supply usmi 
a 115V/29Y CT transformer, 3- 
LM340T and 3-LH320T regulators 
to supply the above voltages- 
Heat sink provided for *5V. 

PARTS INCLUDED 

Transformer 
I15/29CT-1A 

6 regulators 

PC board 

4 diodes 

Capacitor lOOOuf 

Capacitor 500uf 

3 Capacitors lOuf 

ea 517.50 
10- 16. OD 
25- 15.00 



» snipping/ 
handling - 
SI .50 UPS 
S3. 50 "Nail 



CABfjOt! frh is: 
l/(»ait [I.oh* R25) 

.OSS'dia I .250*lr»v 
l'2»att (R.Oha R50) 

,i4t'dt< I ,3S4"1onj 



CARBOW FILM BFS1ST0RS 1/4U a 1/2U 



Total qty ea 
1-999 S.10 
1000- .10 

50DD- .ID 



jit-5 
.25 
.35 
.20 



pk-10 pt-100 pk-lflOO 

.45 2,00 

.40 1.90 1.75/C 

.40 1.80 1,65/C 



HE1AL riid !i 
IW60 iR.Onm C1ID60FY) l/4«at1 T otal qty ea 
Im tnni coef - S0pp./0C 1-999 S.2S 

.l3B'dla i ,JSS J long (boov] I0OO- .25 
color oanded 500O- .25 



HE1AL FILM RESISTORS 1/4W 



pk-5 
.65 
.60 
.55 



pk-10 pk-25 

1.10 2. 00 

1.00 1.90 

.95 1.80 



pk-10O 
7.50 
7.00 
6.50 



STANDARD 1* METAL FILM VALUES TROII 10 OHM TO 1 .Jl MOHM 



■1ETSL FILM RES1STDR5 1/8KJ 
"tiAL FILM •! 

'"55 (B.oiwi tusntr)- tftanit Total t)ty ea pk-5 pt-10 pk-50 

tow terap coet . 50ppn/oC 1-999 5,25 .65 1.10 4.00 

094-di. I .!2S-I«i, (6mj) 1000- .26 .60 



color banded 



50O0- .25 .55 

y«iut5 siocxtn 

17* 111, 

«U *!!• , . 

'» « u. I . . . 

«f *.J> I , ,, 

;eu *.in .. 

| ,' H « '■ ■ w 

::: :::: ■ 



t.oo 

.95 



3.60 
3.60 



pk-100 
7,50 
7.00 
6.50 



: 



., , ■,. . . 



a 



i m* : |7i , ■> 



,\ :• ii :i !«■ 



MS. \IM Hi: ?■ "* Sri mS 



[l*J *tVl U\. 



K! 



.■e*i wi wn 



HP5A06 

2NIJ22J 

I«2222< 

! 11305 3 

2(13904 

2113906 



■ 

10- It! 
TD-5 
10-97 
70-97 



NPH 

MPH 
HPII 
HPB 

nil- 



- 

:45 
.15 
.25 
.25 



■ 
■ 
■ 

■ 

l.«5 



pk-J5 

3.25 
1.00 
li.00 
1 1 . 76 
3.25 
3. 25 



nt-100 
1?. an 

IS. 00 

29.00 
45.00 
12.00 
17.00 



torn 

.Ilea 

. I tea 

.2Cea 

.42eu 

-lOea 

.lOea 



OIPSKITCH - 4 sn 

8 pin DIP SPST 

1-9 S1.65ea 

10-24 l.SSea 

25- 1.49ea 



OIPSWITCH - B SM 

16 pin DIP SPST 

1-9 S2.10ea 

10-24 1.95ea 

25- 1 ,85ea 



D1PSWITCK - 10 SH 

20 pin DIP SPST 

1-9 S2,20ea 

10-25 2.05ea 

25- 1 .9Sea 



3 «T5 3HCLUGC5 
VtT5 JtS9 IT rider 
J049 Buffer 
Z - - 1 3 counter 
l-l^f var. cm 
''■?' cio 
.luf MO 
2-i>*hr» res 
Ifc&rr rrs 
1.S79SJ Hk crynal 
K boari IS 5/9' 



CRYSTAL CONTROLLED 
TIME BASE KIT 



'roaucet iccurjte In:, sdec jtiU Wha jvcouti— 
enree of ft roil 300Mt»r 'recut^C'ei for trrj 




I 1-' 



^aece at tall e"u:™ent. 



SlS.SOes 




REGULATED PWER SUPPLY KIT 

Uses *5.' and »I2V 10-220 regulators 
Kit includes PC 8oard(l 11/16" It 3"), 
Rectifiers, 7805 i 7312 Regulators, , 
Capacitors £ Heat Sinkl. Transformer 
not includes. Fits PCB slots of 
Hanntond Case 1591 DOY. ^ D0 




Uses -5Y ann »12» 10-220 Regulators. 
Kit includes PC Board ( I 1/4" X 2 3/8" ), 
Rectifier Bridge, 7805 t 781? Regulators, 
Capacitors and Heat Sinks. Transformer 
not included. Fits FCB slots of Haimwnd 
Case I591CBU y Mfa 



MC7.II' 

K'.TK [, 



Snap-in 8E2ELS of black poly- 
carbonate thermoplastic resin. 
Red slide-in filter. Provides 
attractive flntsr, for standard 
panel cut-out and displays. 
No. 140-2 S2.10M 

cut-out 1.156" I 2.375" 
(up to .062' thick panel) 

viewing area 3" t . El 2 ' 
No. 140-3 S2,50ea 

cut-out 1.156" X 3.375" 
(up to .125'- thick panel) 

viewing area 3" X .312" 
No. 140-4 S,2.S5ea 

tut-OUt '-.;=•>" X 4.375 ' 
(up to .125" thick panel) 

viewing area 4" i .812* 



MALL MOUNT TRANSFORMER 
117V/12VAC 250raa 60hz 13.75 
117V/12VAC 1 amp 60h! 4.95 



VOLTAGE 
REGULATORS 



7805 »5V SI. 19 
7808 *SV 1.19 
7812 +12Y 1.19 
7815 +15Y 1.19 
7B24 *24Y 1.19 



im oft cw sas.oo 

LSI TFF CM S50.00 
7905 -5V $1.19 
7912 -12'.' 1.19 
7915 -1S17 1.19 



FiAR ciroi:t." ;ns err ct; 

-3S CFT ON 



s*5. ;o 
sso. oc 



XP.3P0N-1S 


S .95 XK4136N-14 


51.19 


XR2201N-I6 


.95 I'42D2N-16 


1.95 


XR2203N-16 


.95 JR4212N-14 


.95 


IR2206N-16 


4.50 XR455BN-S 


.95 


1R22Q7N-14 


3.49 XR47I9K-14 


.95 


XR2567N-)6 


2.49 





2708 
2716 



SK EPROH 450ns 
I6K EPROM (5Y) 



308DA CPU 

16028 UART 

5316 tlarm Clock 

7010 Calendar Clock 



54.50 

7.50 



7. 50 
3.79 



3.25 
5. SO 



2102 1024 i 1 static RAH ,95 

5261 1024 bit dyn. -RAH .95 

S2S23 256 bit PROM 3.25 
74S2D0 256 bit PROH t-state 3.75 

F91J IL. 256 bit RAH bi-pol .95 
21 T4 STATIC RAH 

■,524 i 4 Com Power 20CN5 $3,75 

-116 OrtiAHlC RAH 16K 20OIIS $3.75 

HH5369 OSCILLATOR/DIVIDER 52.50 

COLOR TV CRfSTAL (3.58 Hhz; S2.00 



2510 
2511 
2522 

253? 
5013 
5016 



dual lOObit stat.S.R. 
dual 200bit Stat.S.R. 
dual I32bft stat.S.R. 

quad 80 bit stat.S.R. 
1024 bit dyn accum 
500/512 bit dyn 



8038 Function generator 3.79 



10% at" CH J25.O0 
LSI OFF OM $50.00 



7400 $.18 

7401 .18 



7402 
7403 



7405 


71 


7406 


..'-• 


7407 


.<! 


J40» 


.77 


7409 


.27 


7410 


.:?, 


741 S 


.11 


7416 


Ml 


7417 


M 


7420 


.20 



7464 
7165 
7470 
747? 

7474 
7475 
7S76 
74Sa 
748? 
7483 
7485 
7486 



. 10 
. if) 
.49 
.32 
,11 
.49 
.19 
-35 
.25 
.85 
,59 
,42 



7489 1.75 

7490 ,S9 



74Z5 
7426 

7127 
7430 
7132 
7437 
7438 
7440 
7441 
7412 
113 
7114 
7145 



7116 .59 
7148 . 59 



7450 
745 1 
7453 
7454 

7460 



7491 

7497 

7493 

7494 

7495 

7496 

71105 

71107 

74)?1 .35 

74122 .39 

71IZ3 .39 

74125 .50 

74126 .50 
74132 .75 
74141 .35 
74115 .50 
74148 1.25 
74150 1.35 
7115! .50 

71153 .33 

71154 1.4S 



711SS 
71156 

74157 
74158 
74160 
74161 
74162 
74)63 
74164 
74166 
74170 
74173 
74171 
74175 
74176 
74177 
71180 
71131 
71182 
71139 
71190 
7119! 
7H92 
71193 
,■; ji 
71 195 
71196 
74197 
71198 
71199 



, 50 
.64 
.60 

.70 
.79 
.85 
.B5 
.35 
.'.', 
1 .50 
1.25 
1.05 
.85 
.7:1 
.70 
.35 
.85 
.35 
.SO 
LIS 
',.15 
.SO 
. 19 
.85 
.69 
.80 
.75 
Ml 
1.25 



71S200 3.75 
71270 .65 



OCS-4000 »<» "FCN $25.00 
15* OFF OK $50.00 



1000 5.25 
4001 .39 



1002 

4006 
1007 
1003 
4009 
4010 
4011 
4012 
4013 
4014 
4015 

4016 .64 

4017 1.08 



.25 
.95 
.39 
.95 
.16 
.45 
.45 
.25 
.59 
.9S 
.95 



4020 I. II 

1021 .95 



102? 

1023 
4021 
4025 
40?7 
1028 
1030 
1035 
4010 



1050 .45 

1051 1.15 



1013 



. 95 



4041 1.20 

4012 ,js 

4013 .3$ 
4046 1.69 
1019 .15 



1066 

1069 
1071 
407? 

1073 
1078 
1031 
1082 
1513 



4528 1 . 50 
4585 1.50 
4901 .59 



LINEAR lfft cjy Q! si5 >00 
CIRCUITS 15\ .OFF at $50.00 



301 N- a 
307 N- a 
30911 

3)1 N-a 

318N-B 

324H-14 

339N-14 

376N-8 

3E0-I-1S 

380H-8 

386H-8 

387H-B 

555N-8 

55611-14 

560N-16 

56511-14 

567(4-8 

703H-8 

723H-I4 

733K 



5.25 
.32 

1.05 
.29 

1.45 
.95 
.29 
.30 

1.09 
.45 
.B9 
.89 
.45 
.79 

2.95 
.95 

1.09 
.49 
.39 
.45 



741 H-B 

711N-14 

71BN-8 

1310N-14 

1414N-14 

1456K-8 

I458N-8 

1496N-14 

1800N-I6 

2208N-8 

2209 N- 3 

3046N-14 

3081 N-l 6 

3082 N- 16 

39O0H-14 

751 5011-3 

7S450N-8 

35453H-8 

75491H-14 

75492N-14 



.32 

.29 

.25 

2.50 

.35 

1.29 

,65 

.89 

2.40 

.79 

,79 

1.29 

1.2S 

1.25 

.45 

.35 

.35 

.35 

.75 



PAYHLNT BY CHECK. HONEY ORDER, UPS/COD. HC OR VISA. ADO 51.25 FOR SHIPPING/HAJIDLItffi 
IN U.S.. CAHAOA AND MEXICO. OTHER COUNTRIES ADD SI. 50 PLUS S' OF ORDER TOTAL CHECKS 
HOST SE IN U.S.S ORAM OH U.S. BAHK. ADDITIONAL CHARGE FOR UPS/COD OR BLUE LABEL(AIR). 
CALIFORNIA RESIOEHTS ADD SALES TAX. H1NIHUH ORDER SID. 00 

ORDERS FROH SCHOOLS, GOYERHHEHTS AND RATED BUSINESSES (SUBJECT TO APPROVAL) ACCEPTED OH 
OFFICIAL PURCHASE OROERS. TERMS: NET 30, FOB SHIPPING POINT. HINIHUH OROER 520,00. 

INTERNATIONAL ELECTRONICS UNLtMlTED 

135 FIRST 5T, Solvang, Ci, 93463 
phone 805 688 2747 



CIRCLE 41 ON FREE INFORMATION CARD 



O 

o 

CD 

m 

3] 



117 




Clock Modules 



12VDC 

AUTOMOTIVE/ 

INSTRUMENT 

CLOCK 

APPLICATIONS: 

* InOash aUtOClOCkS 

* Ail*-' market m»/ 

nv clocks 

* Aircrmlt-rnaFih* Crkt. 
■ 12VDC aot" Instru. 

* Portabl a/nattery 
powered iniirumnis. 

FMiurei^Bf^htl 0.3" gr«n display. In-tarna! crystal ilrn-n- 
Jiast. 1 0.5 sec/day accur. Auto, display brlgh tne« con irol 
logic. Display colof ("tUcrable to blu«. hlue-grtiflj green & 
yellow. Complete -jui; add switches and iBtti. 

MA 1003 IVlodu le aos"L K i.75 -hk.91 -d> , $1 6.95 



CLOCK MODULES 

MAI 023 .7" Red Digit*! LED Clock Module 
MA1QTO .7" Dig. LEDAIprmCioek/ThormOmptPr 
MA603S .3" R#d digital LED Clock H" Imidl 
MA1Q0Z ,fi" R tl j Digital LED Clock A Xlomni 
MAlOlO ,9" Had Digital LED Clock 
MA 1033 CSA *," Digital LCD Clock 
MA1043 .7" Green Digital LED Ooct 
TRANSFORMERS 
102-P20 Xfarrnprror MAiO/23, 1 D43 & 503 & Mods 
1P3 P22 X former iot MA 1025 Clock Module* 
102-P34 Xformar lor MA1O10 Clock Module* 



8-9 5 

18.96 
6.36 

g.os 



3.49 
3.49 
3.49 




8 OHM SPEAKER 

214" — S Ohm - .25 watt 

A0Z01 

$1.25 «. 2/Sl.9&ci. 10/S7.fl5n 




BATTERY HOLDER 

• Holds 2 ea. C cells 

• Aluminum Case 

•5" teflds BH-HU1 153 

$.45 each 10/53.95 




BATTERY 

HOLDER 
•Holds 4 ea. C calls 
•Piss tic case 
• 9" leads 
$.49 ii. 1&7S4.26 



EPROM Erasing Lamp 




• Erases 2708, 2716, 1702.A, 5203Q, 52040, etc. 
■ Enttt up 10 4 chips within 20 minute*. 

• Mb interns constant axposura distance of one Inch. 

• Special conductive foam |in«r eliminates static buildup. 

• Built-in safety lock to pravent UV exposure, 

• Compact - only 7-6/9" x 2-7/B" x 2" 

• Comorltt with holding tray for 4 ch ipi. 
UVS-IIEL Replacement Bulb SlG.5-5 

UVS-11E $79.95 



JOYSTICKS 

y 




k. 




1j JVC-tfl 



JS-5K SK Linair Tipcr Pots 55.25 

JS-tOOK 100K Linear Tapir Pot* $4.95 

JVC-40 40K 1 21 Video Controller in CIM . , . $4.35 



6-Digit 
Clock Kit 




'Bright ,30Q hi- cc-mm. cath- 
ode display 

• Uses MM5314 clock chip 
■Switches for hours., minute* 

liid hdld model 

• Mrs easily viewable to 20 ft. 

■ Simulated walnut cas* 
•115 VAC operation 

■ 1 2 dt 24 ht. operation 
*1nc1, all components, case ft 

wall transformer 



•Sr«;fiM" R 3-1/3" l 



IK" 



JE701 $19.95 






JE215 Adjustable 
Dual Power Supply 

General Description: Th.e JE215 Ii i Duil Power 

Supply with independent adjustable positive and nEga- 
tEve output vo tagtrs. A separate adjustment tor each 
of the juppliei provides the user unlimited application? 
far IC current voltage requirements. The supply can 
also be used as a general all-purpose variable power 

Supply. FEATURES" 

• Adjustable rogu Iptdd pjmir supplies, 
pes. and ney. 1.2VDC to lSVDC 

* Power Output (each supolyJ; 



aS 



6VDC 9 600mA, IOVOC1P 750VnA, 
tavDCOsoOmA, enp 

isvdc* ; ;iji .a. 

• Two. 3- terminal adj. IC regulator* 
WJth thermal overload pro tec Hon. 

■ Heat sink regulator cooling 

• LED "on" indicator 

• Printed Board Construction 

• 120VAC input 

■ Size; 3- 1/2"™ x 5-i/15"L x 2"H 



MICROPROCESSOR COMPONENTS 



J E21 5 Adj. Dull PowerSupply Kit (asihuwn) . . $24.95 



(Picture not shown but similar in construction to above! 

JE2D0 Reg, Power Supply Kit {5VDC r limp) . , S14.9S 

JE205 Adapter Brd, Ito JE20IJJ -5.-9 & a 1 2V . $1 295 

WJE210Var. Pwr.Sply.Kil.B-lfiVOC.tol.Sarnp. $19.95 



"ClIU 



soaoA'soaoA support devices - 

CPU 

S U i I":' ..:,-.!.. ■■;■■■< 
OPIJi^ I'nnMlv 'nl»-.b|:l Cnnlrnl 

pi OletLEiinil Bm LHIvtr 
C luih C*rrfrjlO \l C- I-*' 

DPua Dm c-i !■■.+■ 

SyKim ConLreiltap/Pui tlilvni- 

'*vT,*.T. CamreiK' 
lh-i*Nl I/O nxfljidir hH *l I«rkK 

MSt?H) *ryi*[l»roninn Cc"n. CFamanl 

3HQ1 "-r.l ^nr-in. I ,'. i .; l.T.A ■ ' - I 

pr>KU (>■«<§, Intiml Tr«m 

no*, fw lphir«l I/O (r"Pr) 
no«. DMA CnnE'vl 

Pt^-p. l!»[»nv*l Carrel 

04*74 ^«. CRT Caniidlrtr 

TVof. K*»L-o*rd. D.)D-I*y Inuti'K* 

OWU Svmim Tlmlni El*mnl 

S o ; ii. :■■:•': ■..:.•■-■ •?■•..'■■ 
1-Bit Bi-Olrrtl Hnil fl-Mrlvi' 
I till li> L>if ■ 1 1 iiii-i ji H*(#lv*f 

ittmiii CkUI L^lrhni ihnpHih □mnr 

OPUII Csi*i L atcHed nwittwM O'ih 

- ewoveeoo support devices — 
uau 

mPu wim Cjitk jfie ft am 

IJSKt Static PUAW 

"" Fi>rji Inter. Aeiw emCWQ] 

lV:cii:y IrimruBt iCCil'alli^ 
L«Sv*BII flOM i f- l C [+ak II 
Aiyr.tKrgnifuiCnnn. Aiiipl.r 
:■-, r -i-'-j~-/i.i , ..r.ii' Die* Aot|»tii 

'.'LUU M-Koni OilltJl MODEM 

W CM*T 7***P> HflSul#l r 

... Ctrt:* Quia *S< Jt« Dji r r j n l. f MCtm) 

'MICROPROCESSOR CHIPS 

£ioa i?b-ii Ci>y |Mk)Wn*k*mh;i 

COPU|» CPU 

■M wj*u 

IDV2WIAD-C CPU-J-BnSUt* (C«m. TrmB.r3r*aiJ 
MdiWM M*v*KiscKfl(KB! 

INSaUUU HPU-S.BI1 flMMl] 
IM5HNN4 CPIJ-*rl.CMnil-B-l 
IN1HKW CPU LlH DV« RAM] 

ihsaa»H cpu-« bvi« raw 

■ 'iifc:if . ci-i; .«. Uii L UtaiB in.tlrpr*ni 

PHSA CPU 

-Tl.'i»>MJL MPU-U'B>L 

SHIFT REGISTERS 

'.,:!' .*j ! I ! L',. "-J- ■'• L 

DirtlK-BH □yrrimlt 

Diftl KW-BK UtiHE 

dull M-H( A*«iirti"ii*(er 

Hf.Bli OynimkE 

LOH-Bit □ymmk/AccL.tnbilitn 

9ttvSl]-aiE OyriirntC 

itiii H-aiT 

Oclil V>BI1 

LtH-BK Sy.ii.Tic 

hMxttlll J-.L,= 

□ Ull IW.flllSlillL 

lai-Bn oynimJE 

lyMnBiK Dvnunlc 
□uilBi-Bl.l St*1lE 
LJ-*I XS-PI! illll: 

□ 4Ml Hfr-BIt Statk 
Quid te-Bt 5 1 Jhv 



(lanyliiHAM] 



BJJV 
BHV 
Bttv 
B37V 
1SHV 
EUtV 

1MJPC 



DATA ACOO (SITION — 

AFUfrJCh Unl^rm AtHUi Fil|*h J.f* 

A' iJll^i Tr..cn TorlS Lo-* Bind r, m 

AFu*]CJ Tfcien Ton* Hi«n i?n.d mivr 

L r^KS A H Supv OH n On Amo 

LMlMZ GoPitinl CLKrint E«uru 

LMH£ rnpi-HLii " -.1 ;■!„;. ■ 

LFJMN JrET Input OP Amp 



L,hl)HH TSmp.£omp.f>T*c. Hir. UpvtnJC*! 

AOCeiHLCH *Blt A/D Ooinvwtar [1 LSBt 
OACOS4LC.H *BM O/A toftv*r(|r f*.W% Un] 



A&CfiSjrCCM 

QACHMLCN 
DACHlPLCn 

DACHtlLCN 

• ■■-■■' :::■'. ■. 

CD4UJH 

AV4-UI1 



nil -I Bl 1 1 S. 



? 1 1-'. 



flUU 



— OATA ACQUfSITlOW 4C0UTInlUED r 

APC4P»CCN I (UE A/Q ConiMtar ft>C*i- Mull*.} 1 

I Die A/D Canvtriw [HVCIi. Mulll.] IE 
Of A C onv. Micro. Com n |«.»%!i ] I 
»>BiicvACen*. uic-cCeme, rfclWI t 

i; - 1 : Cu-A C««|M*rt*P WA«. Up,] I 

It-Bit Q/A :.,.v, a -«i i £..-:', L ".I i 

UBItOfA Oonnitwr nm Lin.] 1 

KtiaVMHl r.^u' I mi • ■■■■ r 1 

UK &AUQ UART ■ 

-HAM'S 

Hbcl S,1iIIe ] 
JOMrl Dynimlc 

ZHxt tUlk ] 

!-.■■: lliUc 1 

JW,] ItJik 1 

Hk« KliMc 1 

n**H S-llfir Iv'-Cii 4 

ita .+ giath 44ni i 

lahKt S:ilk Hint l.n*. F'n^.- j 

:-■ ■■!■■■! "-■■' IDSni i 

Ifd^t 4m Ic :^...-. Lvw .v...,*. 4 

;ii:->: K(ki ieiiil t 

4IHMA|UNi>«:H Kk U^i>im>[Mni(Mbit]W^] 1 

(Mil 1 UK D^flj ml£ JPSna y 
HWtMIJ SeaENt F«1 »n. 

SlU 3Hnilll1lc 1 

r.'Vll'.l .;:-i I^r.jn, i ■„ v |, K OC(l 

i« u ;t; JKiJ Ovnamlt 

'!'.':.*):::: aEM >E OynimlE | 

WM&naN'9 |±UH 1(K Ovnjurrq L*i> < (JPOAUjC i| ) 
MMiHL'-lA Sr r .Dyn,Xenf{lPMi«rb r e'UMUI9JI ! 
HMCtlU :(K Ui'L«*l iiini Aci U 
UVS *■ fi.r DAM [U>»4c;i 1 
UPMM/MKAWT ii>: DyrhHnlc JE.pLh | 
rMWHVH, IK milt 1 
tuhw iwhi seme i 
PRGMS^EP ROMS 

1WA IKUVC'lMtUFnOV ) 

IM SK tP BOM 4 

?M*CTM 1( , K LP ROM 1 ■Iv, *SV, - :>v| 1 

fJUlnt.cCHUilTI itf. ephcim ismsli 'iV| I 

JlJJIfltal Tl imtPBpU LI 

iMi 4X tPHQM (ftlhil {', nil. +IV) 1 

tlHQ m'-EWOHllKKh. .|N4t?>Vi| n 

UU )ot| PROM |^ 

IbS "ROM |0.:*-i CoilKlort j 



J£3!)rHS!U| 
SXE1K 

|:iU«ri'.?u.:. 



B>* r-!-;.;*!. Blpdlir PROM 
I IK -PRO M 

Dm' » Mora PRDHS Linn In Our C^talot- 

HOMS 



ii]3(JL»J] Clunctar Qifl*«*i en 1 [UP0|i Clii) 
ZUl[Kil] Cnirictar Oini»tpr [Lowar i;,l> 
NMOS READ 0WL¥ MErnORIES — 

UCMH7J0P IM>1xl ASCII ilMII»d *..ir«»n 

MCM44M0* ITSvJr r M-ith SympoL 1 Otccurtf 

Ua>*«t AIPMl Contra* Chir. On 



' .'j: 



-MICROPROCESSOR MANUALS - 



MXH Urn H^fiusl 

SPECIAL FUNCTION 

BMQHCN Oiril MO* C\aex CMutr flMf i 

□SfBJSCft f>L-»i MO* Cloo: DvtMflf t!MZ] 

■NiLlJlN-1 Floppy 01-15 Cen!«6J|*j- 

I M-LiBI N C-gp-im u n ieiI Ipn CMo 

MMU»7M ?.l le-e C4>ot«Ugr Aoal Tlmi Ci u ( k 

MWiiiXM M.iEroproc*ii«ii Cemastnis Clocti 

LOP4WH MicrocfTiUDltar *iih U'ipHjn. RKU 

■nd PLiki LCD Dilvi 
COP4J.-M/1 hi icrocofllf Pllir lUrLh tt-ONlrl RAM 

* ti.nH LCD Dr..* w.'.'H But) ln,L. 
COP*»N &5m.vAC Flu ftf. Orl^r {» pin pKS-l 
— *TE L£PH0N E tK E Y BOAR D CH IPS — 

AV-S-TliB FUlh P Jllnr r .I,n1[.n, EU k | IP 

AV44XQ Roporlorv DI«Htr 

CMOS ClocH QtnoriBOl 
K*yP4*>a tnceair IK k*yi I 
K«ybmird Entad*F : \; ■- ■> ; i 
MCK KtrPoird i .-.-: ..-„ :i . c .,,| 

T+tlB Kiyk-Hrd Eniun 4»*»yl> 

MMSUHM Purt Button PuIm Dlilii 1 

MMVD1H H/UH-K.V Sirtil Kiyaaird Encodir 




ELECTRONIC TOY MOTORS 



1,P-H 


■«=• 


T*fl(* 


. {HAItETIIIIITItl 




■-'J.^i 




*tOl 


;.:'.;i 


ATUAXHAlUSrrKt|h»c^ 


Y*^ 


>»•' 


"^^' 


-^~ 


EW1 


a*"i',' 


S -- " 




a?^' 


opy cin- 


II so 


3D 


3 30a 


flM 


B,?W 


QH 


E7CC 


IK 


3TB 
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1.201 Length MABUCHI RE2S0 S.99oach 



.10/$7.5Q. . .1OO/S5O.O0 



JE608 PROGRAMMER 

27W276S EPROM PROGRAMMEft 



QEhlERAL APPLICATIONS: 

l EPRQMS SrOJ J nd TTVfu 

■■t. lor jnkTTDCDfnpHjter citcullt 
i ol ■ pri-p-roafimrn«l FPRC'K 
in EPHOKfil lor Eonlinl Cirririncij 
data ■ pnnrimnrtd EP RO'M 

■ Te S1C4* pn»0tarn Ml RAMS It* illB-atloni 

■ trves aagarsls uftatai Kaoln***: I LED'i lor Kin 
Re* tdlrhr*. tOLEP'S 5*-fr rafAOA^SS nagpitbarHl* 
LEprs Iim P*'s Hsrruvr nagiiler, Ths Dats Mtmorf 

Rt^litar fllif^ifi 1h* centsol o1 IhS HAMS rioitV HM EPI 



■ Te UKTHMI 

■ To t -i: j!il 




i nl i ribbon cwt)iu rrom lh* prograrnmsj psjvtl lit I lockat la lh* tPROM tfrjisl 1m Ln# mtcropf«»*L_. 
fiip4dch*Eklrrn if#rl Ilea) Ion or pr^grarniMd dill crunooi. Ujmi miy mo** d*u Trcm * rr-sHsr la FLAM-| 
'— flJVI'i *Tlh ktifboird pntrli*, AlbOWS n«nusl ■ lapping m mlpulnEkvi lup SlU dc-wtij 11 inv iddniE 
ndalan*. EPROM PrDgramnur Ee<n*l«j!:H ol; A 1l-ksy Hpii-doclmil JiaybOSid isMitUv, Progrim. 
mar Baird numbly wrlti 4 pJwtr lupaliix And a LEbTTael 5&c*.sl Pinal Bo*rd esitmbly Tfit Tuil Ltxhtl >i 
i*rb fcrci (niarikfci lypa. Powir rK|ulc«rn#r.ri: 11SVAC. KHj:, BW. Compicl t*tkM*t> *ficFenjn- Color. 
coc.rdl-.il.nl d*th>rt*rs tit* wllh h B ti1 tan puula u>d rrnrttftd enefchhEii In muchi bro«n. I» i'-'K k 11"W 
a, "'.""P. w«:shl' i is*. 

Th« JEjeOB EPROM Pn^i«iTjiw 4et«rr«barf Wfc^^hri ih^ 

ida-joml lyiMmi l«n ^W*™^™. Th* EPBOM c#n b* pn^invnKl *ram lK* Ha«d«nnil K.nbc*d ot 1r*m * «*- 
posvjvTffl*! EPflOM . TM JE4M P'cgr*mrr«r can amukhi p pr ogrAmmKl EPnOM by liTi im d ,n m:*ihK HAM ti«jT* 
Ttuwa iiowih* uw »» MX w pmM ■ pBajraa; is* i iyi**n, pnkv iop«janirnm^*thT.p«^chir«..^[rrtp(^vrtii*ii 
tM intKKl ckw*r inW BSi nwncnv circ^u w.iJh lS, K«>KJic<r4l KiytHwd k. BW rtwrnog im «[.!• pfocrt-n Ml no: H 
DKHury. Thi JEflCt PiuUPHniMT coT.ii!™ E FrftSHfiKnuifciirn w.i'S It) & ir^ajrki dowi* fc-ippi** of -Bv 
1-6V. 1 12V MS +3IV. TrwhniKjKinrtlfjytoirda^LIO/TMSod^ 

JE608K Kit $399.85 

JE60BA Assembled and Tested $499.95 



JE608 -16K ADAPTER BOARD 

tEMUlUKlWTK F0R27HI2TSSEPHOMS 

Tht Jf MB- : EE ASJ^:* BoA'd (1dv<4 EM JI*cei p-faqitrfj** la tX rn94?4d li» ir* Kkktionil progn»rn>np ci IM 171* ind 
37c4EPPuME.. Hiii^al^proti^o^lwi^Einoini^rMitw.trJirKihar'Ml^*!^ 

Wrt^fi-Snri*** is MbbpMH im (FROM. FroojKrwWftj *nd HMAnihg ihi Z7| fl llfl|(; j ipnow , don* Mp*rit*y 14 BaStl 
i»:i ■'. I K*".'Si E' IM EPRPM bauyp* d tM »iJtng BK RAM eaokiiv n tM J[W4 P r efliaftimii. 

J E60B- iiiK Atfjplor flov d Kit .' f 26.95 

JE&OS-Upnnd*] iSandBaanmblatlJEtiCietafBctorvfarBdlptBrfrHJtallltion SW95 

Of tht JE608-16K Adapter Board Kit) 
JEoOBA-1&K Mod. AisimbkKl JEC06 w/Adentet iJEtitt 16K) Irutarled 1590.95 



ilO.OO Mori, Order - U.S. Fund* Only 
Calif. Residents Add, Q% Sal« Tax 
Postaga — Add 5% plus, $1 Insurant* 



Sptc Sfiaats - 25*! 

Sand BGf Poitaoa for vaur 

FREE 1932 JAM ECO CATALOG 




ameco 

HM«ia.Mfl[*H 



PHONE 

ORDERS 

WELCOME 

(416) 592-8097 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355SHOREWAY ROAD, BELMONT. CA 94002 

PRICES SUBJECT TO CHANGE 



BOOKS > 

HeiLpcuy seroLeenductof - lntir»n - inter 
1 NdlioniJ CMOS Oata Booh .,„. «MS 

(**j pagW] 74C r C04QM, and A,/n CerrrtrtirS 
I NitfonnlnlarCpEaDataOoafe ,.... K.K 

fTO* pagsi] OP, OSetW. DS»00 r DSTBOOfJ, ate, 

3 Wadena I DrtMi PaU laak 07.H 

11371 p«aal LM, LF : ADC, DAC. LH 5 arm 

4 hinonilEarl^BQ-BoprdLi^CoTnp^iw-li^cxg**! M-JB 
5. N#L|4Aal TTL Look: Data HqpK H.H 

DBMppiFMl 740rj.LS.L.ri,S. ind DMeOW S— 

FB Buy aboup IS| 3J0O3 ,g.3,4.E mitt . jM »»Pt 

) imuiilOiMaatk 11074 0*3*1 1 . MM 
X IniatComponatnlDataCaialasl (10.00 

Ful data aM«ti la Inlafa prETJtirta HtrJ. nwnory rJp^tf, 

m»jjisp*iB*.. paffpner ai* & rv)mt,fK#, pruducr* ilJ2» paoatl 
ID ll>E*iP*rinhanllOmgnnirHdCWafc S7.60 

FuU dats *rawU. spd. nolsi for Intel p*rtph*r*l devtee 

csTTtpenanu iB«c pegail 

AC and DC Wall Transformers 



IfM lu >h nil tl*r\i. 
IpiattL. HMi wpHHt ir 
*-f 'Hi- -fM »l AC tr 




P*rt No. 
AC 250 
AC 500 
ACtOOO 

ACt700 



Input 



Output 



Price 

n?WGQHi 12 VAC 250mA Sa.flS 

117V/60Mj laVACSOOmA S4.B5 

IITVj'eOHs 12 VAC lamp *6,9& 

117V«t>H* 9 VAC 1.7 a.rT>p $3,9o 

117V/'60Ht 9VDC20dfrtA S3. 25 

12OV/60H; SV DC 600mA. SS.95 



CONNECTORS 



DB25P DSubminiatuTB PlUfj S2.95 

OR2$S DSubmlnlature Socket $3-50 

D20413-2 Screw Lock Hdwr. (2] 0B2BS/P 2/$.99 

DBE122S Cower for DR2BP/S SI. 75 

22M4SE P.C Edge 122/44 p»o S2.95 

UG8B/U UNC ?luo Si. 79 

U0fi9/U BWC Jack , $3.79. 

UG175,'U UHF Adapter $ .49 

S0239 UHF Pinal Racp S1.29 

PL25S UHF Adapter .♦'.*. $1.60 

PL250 UHF Plug . . . , . , . JVl.SO 

UG260/U ENC P1u fl St.79 

UGtO*J4/U BNCBulkhoad R«p SV29 

TRS-80 
16K Conversion Kit 

Expend your 4K TRS-E0 Systflm to 15K. 

Kit comet complete with: 
+ 8 ea. MM5790 IUP04ie/41iei 16K Oyo. Ftams CNSJ 
It Dooumantation for Convarsion 

TRS-16K2 'ISONS S29.9S 

TRS-1EK3 *2DCNS , S24J95 

TRS15K4 *250NS .,,..,,,, $19.95 

JE610 ASCII 
Encoded Keyboard Kit 

The JtlfilO ASCII Keyboard Kit can tta Imarfaud Into 
most any eompuTar system. The kit comas camprat* 

with *n Industrial grade keyboard switch assembly 
L62'key»l, 'C's. sockpti, wnpecior, electronic compc 
nonti and a ddubla-«ldpd printnd wiring board, "he. 
xaybosrd axwrnblv r*qulroi t5V V ISOmA and -12V 
IP 10 mA for Qparatlen. Faaturas: B0 kovs ganin;c ttia 
12fi charaotars. upper and lower case ASCII sat. fully 
buffer*!}. Two user-define k*y* provided for custom 
applies tions, Ceos lock for upp*r^cB*a*onry alpha --n jr.it 
tars. UtHiifta a 2370 44Dp>nk ancodar r«ad-0nly rn«mory 
Chip. Outputs diractlv cornpatlblp with TTL/DTL or 
MGS logJe arrays. Easy Interfacing with a 16-pln dip or 
13 nin adg* connector. Sit*: 3H"H x 14^"W x BU"D 

JEeiO/DTE-AK ffi'«'"a ...SI 24.95 

JtTJIUr\lt i components (no caia), ... .* fii.ilb 
K62 «-KPy Keyboard (KtybaariS onfy> . . .$ 34.95 

DTE-AK 1 M»omy-ate"Hnii"wrt»."pi$ 49.95 

jVVVbVi JE212 - rVagjlive 12V DC Adapwr Board Kit 
X NEvVl? For JE 6 1 ASC 1 1 K E V BOAR O K I T 

-"Iv^vj-r Provides-]?VE>C Trom Incoming 6V DC . . $9.95 

JE600 
Hexadecimal Encoder Kit 

FULLtWT saaaaVX 

LATCHED OUTPUT ^K WlHL \ 

19 KEY KEYBOARD ^K " *^** \ 



Thp JES00 Encoder XeyboerP'KIt proviooi two uparato 
Tiaxadacimal digits produced from tequentlal xay ancriat 
to allo-hv direct p r o gt- j mm I ng Ipr 8 bit mleroprocassor 
or s li:'l mamary ctreulif. Three additional keys are pre 
vjd*d for user operations with one linking a binebl* 
ouiput pvailabla. The outputs are latched pnd monliorad 
with 9 LED raedo-uii. Al» included I* a kay entry strob*. 
Features: Full B-bit latchad output for microprocessor 
us*. Three user. define keys with on* being bistable 
oparption. Debounco circuit provtcJed for all Ifl keys. 
a LED raadoutp to verify ant r lav Easy Imterfaclng with 
standard 16-pln IC connector. Only +5VDC required 
for optratlon. Si.-e 3:,"H x s:i"W x a : l O 

JE600/DTE-HK ,'dlS"^lSSSi .... $99.95 



K19 19-Kay Koybciard (.Keyboard only] .... $14.95 

DTE'HK lease only -Jir;"Hxftta"vVxmi"D3 $44.96y 
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CIRCLE 4 ON FREE INFORMATION CARD 



i ^!W 



7400 



Minn 



5N740B1N 

SN7401N 
5N.402N 
S.N7403N 
SNP404N 

SM74C6N 

SW7407N 
Sh7<C*N 
SMWIN 
5NT410N 
5NTIL1N 
SN7412N 
SN7413N 
5N»MN 
5N741SN 
SNM1JN 

SNH21N 
5NM22N 
5N7423N 
SNMSN 
SNJ4JSN 
5N7427N 
SN7421N 
SN7430N 
SNT4J2N 
5N7417N 
5N743ftN 
5N74SN 
SN7+40N 
SNWIM 
5N7442N 
5N7443N 
5N7444N 
SN7445N 
SN744SN 

sn744?n 

5N7441N 
5N7450N 
SN745IN 
SN745JH 
SN74S4N 
SNM59A 
SN7*B0N 
SN74HN 



'4LSC* 
74LS01 
74LSG2 
7IL503 
74LS04 
74LS06 
74L5DS 
74LS09 
74LSS0 
7* LSI] 
74L5I2 
74 LSI J 
7JLSJ4 
74LS15 
74L520 
7JL521 
74LS22 

'^ls:-: 

7*US27 
74LS24 
"4L530 
74LS32 
74L533 
74L,537 
74LS31 
74L540 
74LS42 
74|_S47 
74l_S4ft 
741_£*5 
74LSS1 
74LSS4 
MLSH 
74LS73 
74LS74 
74LS75 
74LS74 
74LS71 
74LSU 
74LS44 
--LS.:i 
T4LSM 



74 5M 
MSE 
MSB 
74504 
74S05 
74S0ft 
M509 
WS1Q 

Msn 

74S1S 
74520 
H5J2 
MS30 
74SJ2 
TiS-M 
74S4HJ 
M55.1 
7*56* 
74565 
74574 
74516 
MS 11? 
NSU1 
745IH 



SNJ472N 


.2ft 


SNMLKN 


5H7473N 


.35 


SNHMTry 


ShIMfrN 


IS 


SN74UAN 


5M747SN 


m 


SrJMltlN 


5N747SN 


.35 


£N7*L4JN 


SN7479N 


s.oo 


SN71K3.N 


£N74»N 


JO 


5M74U4N 


SNMCN- 


M 


5N741«N 


SNTtUN 


M 


SN741HN 


5N74»IM 


M 


SN 74157 N 


SN7i*SN 


.34 


SN74170W 


SN74MN 


1.74 


5« 74172 N 


SNMMN 


.4* 


SM74171N 


5N7441N 


.M 


SN74174N 


SN7492N 


.44 


SN74IAN 


SN7493N 


.45 


SN74JT6N 


SN7494N 


.« 


SN7417JN 


SN749SN 


.63 


STM74l7fN 


5N7496N 


4* 


5N74U0N 


5N7497N 


J. 00 


SN 74111 N 


5N74I0ON 


1,49 


SNT41UN 


SN 74304 N 


JJ 


SN 74314 N 


5N741BN 


,15 


SNMIJJN 


SN741Q7N 


.» 


SM7419CIN 


SN74109N 


.» 


SM 74141 N 


SN74116N 


1.94 


SM74142N 


5N74J21N 


.39 


SNMH1N 


SN74122N 


.49 


SIN 74394 N 


SN74123:N 


-H 


SM 74]9s N 


SN7412SN 


.41 


SN74]«N 


5N74126N 


.49 


5H 74H7 N 


5N74132N 


.74 


SN741HN 


5N7413f,N 


-74 


SM7439SN 


SNHHlN 


M 


SN7421N 


5-NMHSN 


3.25 


SN 74241 N 


5N74H3N 


1.44 


5N742MN 


SNF4H4N 


1.49 


SN74J78N 


SN74145N 


.79 


SIN74JUN 


SN74147N 


1.55 


SN742I4N 


SN7414IN 


1.19 


S'JMioN 


SN74350N 


l.a 


5N74J6JN 


5N7415IN 


.49 


SN741HN 


SN?4I5?N 


.« 


SN74BJN 


SN743S3N 


.79 


SNJ4JMN 


SN741S4N 


i.zs 


SN7I.B0N 


SNMJESr, 


,79 


SN14JUN 


74 LS 


74L5L92 














74LS93 


.75 


MLSlffi 


74LS95 


.99 


T4LS1B7 


74LS54 


LIS 










74L51M 


.44 


74L5241 


74L5H2 


.44 






-49 




74L5U4 






74L5.122 


..19 






i.s 




ML512& 


.59 


74LS24J 


7*| S125 


.49 










74L513J 


J9 


r*LS»3 








hLseu 


M 


74L5Z51 


74 L 3139 


:n 










74L5J51 


.99 


74LS?71 


74 L 5154 


LIS 








T4L53J 


74L.S3M 


.IS 










74LS3S? 




MLSW 


74LS360 


LIS 










74LS3S2 


LIS 


HLSMB 




LIS 




mj&w 


LIS 


?4L5367 


74LS16S 


I.W 


74LS3U 


74LS361 


L.I3 










» LSI 70 


l.» 


74LS375 






".L ::•::. 














74L51II 


2.94 




P4LSLS0 


1^25 




J4LS19] 


1.24 


11LS97 



2.49 
2.49 
2.49 

1.94 



CA3010H 
CAJfttiH 
CA3BJH 

CA3039K 
CAJB4SN 
CAMMN 



74S 



74&J2* 

wsm 

7IS334 
HS13G 
MS!3fi 
MS 131 
74SI» 
74SI4D 
74SI51 

usm 

74SIS7 
MS141 
74SIH 
MSI 74 

win 
wsia 

74S194 
74S19S 
745]» 
74S240 
74S24] 
74S342 



LJS 

[-H 
IJ5 
L « 
2.94 
1.S9 
1.S9 
2.95 
1-*S 
1.95 
1.95 
2.SS 
2.94 
J. 24 



745341 
HStM 

MS2S1 

Msai 

74S2S7 
74S2S1 
74S240 

74S240 
74S37 
74S2H 
745J73 
74S374 
7453*7 
74547] 
■M5I7? 
74S471 
74547* 
74S474 
745570 
74SS7I 
74S&T2 
745S7J 
74594Q 
74S94I; 



CA-LtNEAR 

CA304W 12S 

CAJOttH ].25 

CA3C*1M J.OO 

CAJUDM 2,00 

CAKHN L£D 

CAHKN J4 



CEX000 

CD4M1 

ccxau 

c CM tot 
CD4057 
CD4Bffl 

CD1D10 
CLMD]] 
COWL? 
CCH0I4 
CCH(»|4 
CD4415 
CCH01S 
CO4017 
CE3401B 
CD4Q19 
CD40» 
CD4021 
CD4Q22 
CD402J 
CD4024 
CD4D25 
CO*tCA 
CD4G27 
CCXCGt 
CD40S9 
CD40» 



.19 
US 
.« 



CD-CMOS 



CQ404I 

C 040*3 
CO4044 
C CM 046 
CD4Q4T 
CO4041 

CEX04D 

CO40S1 
CCWCB5 
CD4E53 
CCH&S4 

CQMD» 
CM DM) 
C CM M6 

craw 

tWK 
CD447Q 
CD4071 
CD4Q72 
CD4Q73 
CD4QK 
CCHQ7G 
CD4Q7I 
CD4M1 
C04CK2 
CO* 093 



1-71 
2.50 
1.3S 



3.19 
1.39 
2.95 
4.9S 
L49 



CCMSOS 
CO1S07 
CD4508 

CD451D 
CCH511 
CD4S12 
CD4SI4 
CQ4S1J. 
CWS15 

coisai 

CD4S39 
CD45J0 
CD45S& 
CQ4U1 
CD4429 
C0454J 
CCH^fiJ 
C 04546 

e ratal 

CD4544 
CD47Z1 
CD4J2* 
MCI44M 

MCL4JL0 

MClMli 

MC144L3 

MC14419 
MC144JJ 
MCH534 

MC14541 



2J5 
10.94 

1D.H 
1A.95 
12.94 
12.94 
5.95 
S.95 
9.« 
9-55 



CAJOKfJ 
CA31J0iN 
CA3140H 
CA1160H 
CAMD3^4 
CAJ600" 



2,74 

Ll.K 
2.79 
2-49 



]7,« 
il.95 

35.55 
15.95 
7,95 
15.95 

2.49 



4-Digit If) Segment 
Alp Kb numeric Intelligent 

!"■■■ ;;>i, : v with 
Memory, Recorder F Driver 




eh Ant 

t, ffi» »« IcgK, tTl convirfcta Fm 

Mn Sir*: 1"L ■ l-3M*~H x .324^0. 

DL 1411 A X hi -.^ I-. « i= D4i|3l*T $ 1 9.95 ». 



ZJ 



10-Segmsnt 
Bargraph Displays 

[with OnBoird DrTnr IC-Chip] 




5iEft: 2 ,J L « 7/l"H x V]B"0 

?**■[" ir* •mj-ti««.ib* Fu «K[Widw] dutH«i,-i £*n b* 
««*W ?0 10 ■itbyi 1B00 birflr*E.h *^ni«mtl. 'LED Curtwil 
ffO tfM rtiMMt (rem 2mA TO XknA Sltbli ntomH whip* 
r«fmK« fcr hyi KM In*tef3 mpub 'nam ! J Jo 12V. t*fh LED 
M1EUle4dm4TlCiMlft»it>m«lKiCW Si» 2"i7B'>3ie 
NEM2JH 1.ln**rFunEtl«il1DlMEirMlJ HJ| 

NSMWIM Ur**rFuncclai>ifih*r,flifc»n 4T,d| t *6 

N5MH1S Laflsriihmis FuicDi«i I1Q bin r#pj. SK 

N SM21T5I logarithmic Fiitic IE grn ./J > i II ■ 7 1 J i t K 
NSM391I VLP MBiirFiuu:1lDnil0h*rt r*dl U 

SSHM1IIVUM*iirFi l ft{ gyp, .■; v> ll..'lrd-| *-W 



f DISCRETE LEDS 



XC556R -200" rcti 

XC55&G .20Q 1 " green 

JtCMiY .200" y«tlow 

XC456C .200" clair 

XCSR .200" rad 

KC32G J00"gr*«h 

XC22Y .200" yallen 

rViVlOd AlVrma 



Srtl 
4/S1 
4/S3 
4/51 
5^1 
4/41 
4/11 
4/11 



S/W 
5/41 

4/tl 



MV50 ,o«" ^*a 

XC209R .125' 4 red 

XC2«C .lzS'-graeti 

XC2WV ,12S"yeIlcw i>?I 

XC536R .IB" red S/JJ 

XC5»G .lii" 1 green 4/11 

XCSSV .ltS"ycllaw 4/H 

XC52K .ItS" clair *M 



C.A. — Common Anoda 
D.D. — Ooubla DJglE 
Tvp* Polarity 

C-A.-r#d 

5X7 D.M.— f4fl 
C.C.-rad 
C.A.— araon 
C,C— arann 
C.A.^-rafl 
q.A.-Tfra 
CC.-iad 1 
C.A.— yallow 
C-C— yalEcvtv 
C.A. arjiqe 
C.A.— t>rang« i | 
C.C— aranga 
C-A..— oranga 
C-A.- grange -Ot> 
C.A.— cranga 1 1 
C.C, — of ango — D D 
C-C. -Oiang* £ I 
C.A.— cifange 
C.A..— rad— DO 
CC-rantt—DD 
C.C.-«d : ] 
C-C -0 range 
C. A. ji j-iji 

C.C— flf earn 



■j00fTI>*> 


1 CO/G r oc 1 1 


DiHuwd Bi-Color LED 
Part No, 1,99 TOO+ 


>tca4»i 


.79 


,B9 


■3^.: l .. .. 



RL2 i:.39efl.or37Sl.oa 



niQPI AV I CnC C„C. - Comnion Cilhod* 
UIOiLHI LCLIu RHD - Right Hand Decimal 



MAN 1 
MAN 2 
MAN 3 
MAN 52 
MAN 44 
MAN 7| 
MAN 12 
MAN 74 
MAN 12 
MAN 14 
MAN 3520 
MAN H3D 
MAN J5*0 
MAN 4610 
MAN 6510 
MAN 5S» 
MAN 46*9 
MAN 6650 
MAN 5550 
MAN 4710 
MAN 0740 
MArM STSO 
ULOIW 
DLO&7 
DLG50D 



He 



Pftca 
.270 2.95 

,X0 4.4& 
.124 .25 



1-25 

L25 
L2S 



Typ* 
DLG507 
DL7D4 
DU07 

OL72* 
□L74I 
EJLT47 
OL750 
DLCH47 
OLOJJ* 
DLOB 
FNDW 
FNDJB 
FND500 
FNO507 

HD5P-J401 C.A.-rad 
MD5P-3U3 c,C- rod 
ID5P-JW6 C-C. r«d ■ 3 



Poljiny 


Ht 


Prica 


C.A.— ^reafi 


.500 


1.24 


C-C--J«l 


.300 


LB 


C.A.-rad 


.300 


1.25 


C.C. red 


.SO 


1.49 


C . A. re U 


-BOO 


l.s 


C.A.— red 


.too 


l.*B 


C.C— red 


.500 


1.49 


C.A. ■ cringe 


.too 


M9 


C.C. nrjnrje 


J» 


1.49 


C.C— rad 


.130 


.35 


C.C. •- I 


-347 


.95 


C.C 


.S$7 




C.C IFND503) 


.400 


.99 


C.A. (KND510) 


.400 


.99 



4042-7751 
50SJ-7JM 
4012-7300 

S0t?-7ttZ 

50K-V1W 
4N21 

LIT-1 
MOC30J0 



3.50 



C.A tr R.H T 0.-cad .430 
C.C.ft.H.D.— r*fl AW 

4x7 Nwmaric f RHD).*00 
4x7 H umarl c[LHD) ,500 
4K7 Hxdc I . (O-VA-F) ,400 

Ptl Ola X H llOrCoi'j- 1 SOL 
Pnoto XHUOr OptC UOl M 
Optically iHJl.Triic Driver 1.25 



a R 
::.■:■:• 
2ZJD 



SOCKETS 



RECEPTACLES 

Test TWTO ° l - Sockets 

ZERO INSERTION FORCE 



P*rt INfo. Pinj Pcici 

?34.1iJ9 H pin 5,95 

235-3340 IE D-r'. 5.49 

211-3341 It pin 7.94 

J20-JJ42 20 pm |.9S 



- Nickel Boron Plating 
-G.r.P£F Plaice B.iiLfy 
■ For tatting nC'j. 

Pi it No. Pins Prica 

Z22-334J .": V: ■ 5.95 

224-3U4 :* pin 1.74 

221-3345 24 pin 1L9S 

240-3145 4D pin ]2.95 




LOW PROFILE 
(TIN] SOCKETS 



afi' 
ITHIrl 

I pin 5Q 
]4p|nSQ 
S6 pin SG 
11 pin SG 
24plnSG 
»Pin5G 
J4 p|n SG 
40 Pin SG 



SOLDERTAlUGOLDt 
STANDARD 



■ hlicht! Sotojn Piling) 
*G,F. PSF Plaiuc Enrfy 
* Wirt Wns Con tie H 



t= 



Par I Mo. Pint Prica 

2M-K32 34 pin 9.7S 
2J6-1H3 Ififlln 9.94 
214-35*1 11 pin 10.95 
220-3595 ro uin 91,94 



Part Ho- Pint Prjct 
222-3596 22 din 12.95 
a4-iiiS^ 24 pin 12.75 
MJ-3S91 np\n 13,95 
W0J559 40 pin IS.95 



w 



SOLDERTAIL 
STANDARD (TIM) 



14 pin ST 

id n.'i ST 
JJ pin 5T 
24 Din ST 
3 Din ST 
45 pin 5T 
40olnST 



WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 

!■« 24-49 50-1DQ 



1 pin WW 

10 Pin WW 

14 pin WW 

15 pin WW 

11 pin WW 
20oln WW 
22 pin WW 
24 pin WW 

:a Dm ww 
35 pin WW 



1/4 WATT RESISTOR ASSORTMENTS -5% 

BOp ca. $1.95 
50 pet. $1,95 



ASST. 1 5aa. 



tOOtirr 
27G*irr 



ASST. 2 &«a. 



12 0rirn liQhm It Ohm 22 Ohm 
iiOfim BOhm 17 Ohm 5* Ohm. 

ttOtim (3 Ohm 100 Ohm BO Ohm 150 Ohm 

IK Otim220Otimi;70Ohm 330 Ohm 3f0 Ohm 



ASST. 3 5aa. 



470 Ohn 
1.2K 



MO Ohn 
1.5K 



410 Ohm 120 Ohm 
1.1K 2JK 



:r. 



H0p« $1.95 



ASST 4 SfL 



1.3K 
1.2K 



1.9K 
IBK 



A5£T r S Ga4U 






27K 

44K 



4.7K 

13K 
■2K 



5.6 K 
14K 



J9K 

100K 



4JX 
I20K. 



SOpet- 



$1,95 
S1.95 



ASST. 6 5u. 



150K 
J90K 



310K 
470K 



2MK 

MOK 



3J0K 

IMf. 



ASST. 7 5ai. 



1.2M 
1.1M 



1.5M 
3.1M 



1.1M 
4.7M 



2.2M 
S.4M 



bQ^cs. Si -95 



SI. 95 



ASST. 8R 



Includes Resistor Assts. 1-7 (3S0pC5.| 



$10.95 ea. 



S10.00 Min. Order - U.S. Funds On'v 
Calif. Rtlidtntl Add SI S>1« Tai 
Pomgf-Add SVpluiSI Innjranca 




Spec Sfioeil — 25£ 

Send 8S^ Poiuiffi for your 

FREE 1982 JAM ECO CATALOG 

PHONE 

ORDERS 

WELCOME 

(415) 532.6097 



a me co 



ELECTRONICS 



MAIL ORDER ELECTRONICS - WORLDWIDE 

1355SHQREWAY ROAD, BELMONT, CA 9-4002 

PRICES SUBJECT TO CHANGE 



Pan No. 

70441 PI 

7045EV/KII.* 

I1D4CPL 

HOaEV/KIt* 

7107CPL 

nOTEV/KI** 

711&CPL 

7I17CPL 

7201IDR 

T2BIPG 

73Q5EV/Kit* 

7204CJPE 

7206CEV/KII" 

7207 A I PD 

7307 AEV /Kit* 

72011 PI 

7209 1 PA 

721SIPG 

7215EV/KU" 

■::lA!.' 

72HCUI 

72MOIPI 

721JIJI 

micui 

T224IPL 

SfliJL 
72afiAEV/Klt T 
7240IJE 
7J42IJA 

725QIJE 
7260UE 
7545IPA 
755IIPO 

74J1BCPA 
74326CPA 
J62LBCPA 
743ICCPE 

7S41CCPD 
7442CCPO 

7550CPA 
B3BCCPD 

pwiccpe: 

D069CC<a 
52MCPA 

EI2CPA. 



Function 

CMOS Praciiicfn Tlmar 

SropWlLCrl Chip. XTL 

3Vi D|g|t A/Q (LCD ii'.iz} 
ic, circuit QDifc, Diip<#y 

J-r Dlffil A/D (LEO Dr.va} 
IC, Circuit Brj»rrj, Dlip'iy 
I--.- OlffiL A/D LCD Dif, HLD. 
IVi Dlflt A/D LEO Del. H.LD- 
Low Battery Vott mttlcHor 
CMOS LED StopwaEch/TEmar 
SEPPwitcn CrilO, XTL 
Torn Sine rate r 
Tone Generator Oup. XTL 
Oiclllitsr Cent rollaj 
Frad. Counter Chip, XTL 
Seven Decide CduritOr 
Clock Generator 

4 Flint. CMOS Stop watch CKT 

4 Func stopwatch Chip, XTL 
t-Dic-t Univ. Counter C-A, 
I-Dlgit f-"rcq. Counter C.A, 
I-DI0-.1 FrtCJ- Counter C.C. 
4-Dlalt LEO Uo/Down Counter 
l-Olglt Univ. LED Drive 
LCD Ml Digit Up Counter DftP 
1-Ololt: Univ. Counter 

5 Functlctn Countar Crilp, XTL 
CMOS Bin Prog. Tinier/COuntar 
CMOS Dlvida-by25S RC Timer 
CMOS BCD Ptos. Tlmer/Countar 
CMOS BCD Progi. Time r/Coun (ar 
CMOS SS5 Timer (1 pin] 
CMOS 154 Tlmar (14 PlnJ 
CMOS Op Amp Comparator 
CMOS Op Amp Ext. Cmwr. 
CMOS Dull Op Amp Comp. 
CMOS Tri Op Amp Comp. 
CMOS qued Dp Amp Comp. I0MV 7J0 
CMOS Quid Op Amp Comp. 10MV 740 
Voltaga Conveftar 2.95 
Wiweffjrm Qeneritor 4 r 9S 
Monolichic Logir-itiim.c Amp 21jio 
y>ppm Banrj-G AP Volt ftaf. Diode 2.50 
Volt Ref/ Indicator 2,95 
Vgjt ReT/lndlcatOT 2.94 



Prka 
L4-» 
24.95 
14.95 
34.94 
14.94 

a,9s 

L1.S5 
17,94 
2,24 
&JH 
19,94 
5. IS 
12.95 
«.U 
L3.95 
17.*5 
3.95 
13.94 
34-94 
H-00 
,-«.K 
21 JS 
12-95 
10.95 
33.25 
31.94 
74.95 
4,95 
2,04 
5J» 
S-24 



2 JO 
SMV 2.25 
5MV 2-95 
SMV 3.95 
WMV 4.35 



74CW 
74C02 
r^CW 
74C0I 
71C30 
74C1* 
74C20 
74C30 
74C42 
74C4I 
74C73 
74C74 
74C14 
74CK 
74C« 
74C90 
I4C93 



1.2* 



LM0OO2CN LIS 

LM30CLH 4J0 

LM11CLH 4,75 

LHOOTO-OH 4.45 

TL071CP .79 

TL072CP 1.39 

TL074CN 2jSi 

LH00KCD J5.H 

TL012CP LI* 

TLOWCN 2.19 

LH0O94CD Jft.B 

LMXOH .9* 

LM3D1CN .jj 

LM302H l.tS 

LM304K LB 

LM3QSK .99 

LM307CN 

LMlQftCN 

LM309H 

LM3»K 

LM3I0CN 

LM311/CN 

LM332H 

LM3I7MP 

LMlITT 

LM317K 

LM3ISCN 

LMJHN 

LMJ20K-S 

LM320K-17 1.35 

LM320K-14 1.15 

LM320T-5 

LM320T-12 

LMJ20T-15 

LM3?3K 

LM334N 

LME9DZ' 

LMlltM 

LM134Z 

LM3JSZ 

LM334Z 

LMU7T 

LM3J7MP 

LM33K 

LM333N 

LM340K-S 

LMJ40K-32 

LM3«OrC-15 



1-95 



2.49 



l.« 



3.S 



5.95 



4.94 



74CH 

J4C1J7 
J4C15L 
74CL54 
74CL57 
J4CL60 
74C L&l 
74C1S2 
74CI6J 
74CIS4 

7<cm 

74CI74 
74C1I4 
74CI92 
74C|g] 

74C194 



74C 



155 



LINEAR 

LM340T-4 LIS 
LMJ40T-32 3.25 
LMM0T-13 L25 
LMM1P-S .75 

LM341P-32 .S 
LM341P-34 .75 
LMJ42P-5 M 

LMS42P-32 .59 
'i. VU*?-J5 .59 
LM341N L2 

LMJMK 
LF3S1N 
LF353N 
LF3SSN 
LF344N 
LM358N 
LMJ59N 



S7S 

■CO 
LOO 
1.10 
1.30 

LOO 



LM373N 
LMJ77N 
LM1»N 
LM311N 
LM312N 
LM3J4N 
LM34EN-J 

LM3BN 

L'lJSZN 

LF391N 

LMJMH 

TL444CN 

TL4+6CP 

ME510A 

NE5MA 

NES31H 

NES3SH 

NES40H 

NE544N 

NE550A 

P4E56SV 

LMSSfN 

MES44N 

LMS4SN 

1_M5«CN 

LM5*I7V 

NE570N 



4.49 

X25 
2.95 
1-24 



LUH 

4^49 
3.75 
tM 
4.H 
tM 
tM 
tM 
4,91 
3.30 



74C221 


1.94 


74C240 


2.25 


74C244 


>,7* 


7*C371 


2.49 


74C374 


2.S9 


I4CM1 


.49 


74C901 


.59 


74C9U 


L0.95 


74C912 


■0.55 


74C9U 


LC9 


74C917 




74C922 


5.49 


74C9K 


S.75 


74C425 


7,» 


74CWS 




»C95 


.7* 


10C97 


,79 


LM702H 


.79 


LM701CN 


-19 


LM709N 


n 


LM730N 


.79 


LM713N 


.79 


LM723N 


.» 


LM733P4 


1-00 


LM739N 


LL9 


LM741CM 


.34 


MCI7415CC 


3.H 


LM747N 


.79 


LM741M 


SA 


LM3014N 


2,74 


LM3310N 


1.95 


LM1451CN 


.49 


LM14UN 


1.25 


LM1419NI 


1,25 


LM149&M 


1.94 


LM155fiV 


1-75 


LMLI00W 


7.V5 


LM3J71N 


5.49 


LM3172N 


5,49 


LM1I77N-9 


3.25 


UtMt&*-i 


1.20 


LMIlfSN 


1.75 



LM377P 

LM21T1P 
LM3B5P1 

LM33MN 

LMJW0N 

LM3905CN 

LM3909N 

LM3914N 

LM3915N 

LM331SN: 

RC4134rst 

RC4LS1MB 

H.C4WTK 

RC4A93TK 



tM 

tM 

3 H 



ICLU34B 

LM1JM0N 

LM136CON 

7SB34N 

74440N 

J5451CW 

74492 



CAPACITOR CORNER 

50 VOLT CERAMIC DISC CAPACITORS 

Vajua n 11149 (00+ Vilua 1-9 10-59 100+ 

10 pf .01 .04 ,04 .ODluF .01 .OS .04 

22 pf .01 .06 .K J047MF .01 .01 .05 

47 pT M ,« .05 .Q.uF .01 .06 04 

103 Pf All .04 .04 .022,1 F M ,07 M 

220 pf .01 .D& .05 ,&47ti:r ,09 .07 .06 

470 pr .Oft .06 .OS .ImF .15 -E2 ,10 

\0O VOLT MYLAR FILM CAPACITORS 

-OQlnrsJ .12 JO .07 I ,022mf ,13 .11 M 

.0022ml .12 ,10 J77 .MJmf M .17 .11 

,0£H7ml .12 ,10 .07 .imf .27 .23 ,17 

,01mf .12 ,10 .07 I ,22mf -33 .27 .22 
+20X DIPPED TANTALUMS (Solidl CAPACITORS 



.1/JS.V 
. 1S/3SV 
.22/J5V 
■ 33/3SV 
.47/3SV 
J»/35V 
1.0/3SV 



15/J5V 
2-2/34^ 
3.3/25V 
4. 7^25 V 
(J-/2SV 
L5/25V 
22/SV 



MINI. ALUMINUM ELECTROLYTIC CAPACITORS 

AKllI 1-09 100-499 500+ RldllE 1-99 1D0499 500-*- 

.47/»V ,15 ,14 

I.O/40V .1* .IS 

3.3/50V .17 .15 

4.T/HV .11 .15 

30/25V .|| .15 

10/S0V .19 .14 

;.-.-?bv .11 :a 

22/50V .24 ,20 

47/24V .25 .21 

47/50V .29 .24 

10W25V .21 ,24 

l»/50V .41 ,17 

Z»/2iV .H .14 

220/50V M Ai 

479724V .54 Ai 

ICO0/14V ,79 J* 

220QV16V .« ,79 



.47/SV 


.15 


.13 .12 


-47/50V 


.14 


-14 .13 


LD/ltV 


.IS 


.19 .12 


L0/25V 


■ IS 


.14 ,13 


1.0/40V 


.17 


.15 . 


t 


4.7/1SV 


■ 15 


.D . 




4.7/2SV 


.IS 


.34 


1 


4.7/40V 


.17 


.IS , 


i 


Sa/iSv 








10/25V 


.14 


,14 


i 


ia/sov 


.17 


.14 , 


4 


17/SOV 

10O/36V 


.25 

.21 


Jl . 
.17 


i 
i 


LOO/HV 


,24 


.23 - 


1 


1DO/50V 


,37 


.34 . 


1 


220/liV 


,25 


-21 , 


■> 


4J0/54V 


.34 


-31 - 


7 



o 
o 

CD 

m 
3 

00 



CIRCLE 4 OH FREE INFORMATION CARD 
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The ultimate APPLE copy program 

COPY II PLUS 
$39 95 



VERSATILE — Copy II Plus copies multiple 
formats — DOS 3.2, 3.3, PASCAL, 
FORTRAN and most "protected" diskettes! 
FAST — Copy II Plus copies nearly any 
diskette in less than one minute. That's faster 
than most standard copy programs. Written 
entirely in ultra fast assembly language. 



Search no more for that universal copy 
program . Copy II Plus is the most advanced 
copy program available for the Apple II 
Computer. Compare capability, compare speed, 
compare price, then call or write to order Copy 
II Plus. Requires Apple II with 48K and at least 
one Disk Drive. 



CmmAi MNTT 
Software, Inc. 



check 



P.O. Box 3563 

Central Point, OR 97502 

(503) 773-1970 



Deliveries from stock. No CO.D.'s 

Apple is a registered trademark of Apple Computer, Inc. 



CIRCLE 17 ON FREE INFORMATION CARD 



SPECIAL THIS MONTH 

SALE PRICE 

GOOD UNTIL 

11/31/81 
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Electronics Paperback Books 
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□ This month ONLY S3.00 
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Quality Paperbacks at Affordable Prices 

To order from (his ad: Cheek off the books you want. Total the prices. 
Add in shipping. NY State residents add Sales Tax. Total it up, enclose 
your check and mail. 

□ 28 Tested Transistor Projects $3.50 

□ Single IC Projects $3.95 

□ First Book of Diode Characteristics $2,95 

□ Electronic Test Equipment Construction $4.50 

□ 1st Book of Hi Fi Loudspeaker Enclosures $3.25 
J Handbook Of IC Audio Preamp and Power Amp Construction S3.25 
~J 50 Circuits Using Germanium Silicon and Zener Diodes $3.50 

□ Practical Computer Experiments $4.75 

□ 50 CMOS !C Projects $3.50 
~J Digital IC Equivalents and Pin Connections $7.50 

Linear IC Equivalents and Pin Connections $7.50 

Popular Electronic Circuits, Book 1 $4.95 

Digital IC Proiects $4.95 

Popular Electronic Projects $3,50 

Electronic Music and Creative Tape Recording $3.50 

Projects In Opto Electronics $3.50 

Electronic Games $4.50 
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□ This month ONLY S3.00 
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□ This month ONLY $2.25 
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□ This month ONLY S6.75 
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□ This month ONLY $6.75 



ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 83, Massapequa Park. NY 11762 

Price of Books 



10/81 



Sales Tax {NY State Residents only) 

Shipping and Handling 

|60c 1 or 2 books. 25c each addli ■ - 

TOTAL OF BOOKS D 
Name 



TOTAL 



Address 
City 



State 



.Zip. 
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Amazing infrared device detects and foils intruders, 
welcomes guests, prevents accidents and saves energy! 



Your family is sound asleep. An in- 
truder is stealthily approaching your 
darkened house, But when he enters 
the detection pattern, the SLC senses 
his body heat and ZAP! Your outside 
lights come on instantly, destroying 
his cover of darkness before he ever 
gets to yourdoor. Acrime is prevented. 
And when you finally arrive home that 
same SLC automatically turns on your 
driveway and porch lights for a safe, 
warm welcome. 

HOW IT WORKS 

This exciting new product incor- 
porates the latest advances in heat- 
sensing infrared technology. Manufac- 
tured by Colorado Electro-Optics, the 
leading producer of infrared security 
devices in the US, the SLC detects the 
heat energy of any person or vehicle 
that enters its invisible detection pat- 
tern. It will then automatically turn on 
up to 500 watts of outside lighting. 
These lights will remain on until four 
minutes after the last person leaves the 
detection area. No timers, no switches, 
no all-night flood lights. 

SLC NEVER FORGETS 

Unlike timers that respond only to 



preset programs, the SLC reacts to the 
presence of human beings. It is now 
possible to have your lights on when 
and only when you really need them, 
all automatically. In addition to a relia- 
ble security device, the SLC can pro- 
vide your family with increased safety, 
convenience and home energy savings. 
No more stumbling over unseen ob- 
jects, tripping on dark stairs, or fum- 
bling with your keys. No more wasted 
energy from forgetting to turn off the 
lights. And your guests will appreciate 
the automatic welcome your home 
always provides. 

SAFE, EASY TO INSTALL 

The SLC does not emit energy of 
any kind and is totally harmless to liv- 
ing things. Rugged, weather resistant, 
UL listed and good looking, a low-cost 
SLC should be put near every entry- 
way. The sensor is adjustable to cover 
an area 35 feet by 25 feet. Installing the 
SLC is as simple as wiring a switch, an 
easy job for the do-it-yourselfer. 

Your home is an important invest- 
ment, and your family is irreplaceable. 
They deserve the sophisticated protec- 
tion of the Security Light Control. 



SLC ORDER FORM 

If not completely satisfied I may return 
the SLC within 60 days of purchase tor a 
full refund. The unit carries a limited one 
year warranty, 

Please Print 



ADDRESS 



CITY 



STATE 



.ZIP. 



Please send me , Security Light Con- 
trol (s) at $1 99 each , totalling $ 



For my convenience, Colorado Electro- 
Optics will pay surface shipping charges. 

Enclosed is my □ Money Order 
□ MasterCard or D Visa 

account no - 



EXPIRATION DATE 



Colorado 



A DIVISION OF LINEAR CORP. 



Electro-Optics, inc. 

CIRCLE 7 ON FREE INFORMATION CARD 



D Personal Check 
D Ship COD to above address 
(10% deposit enclosed) 



□ Please send more information. 

SIGNATURE 

Colorado Electro-Optics, inc. 

2200 Central Ave.. Dept. B 
Boulder, Colorado 80301 
(303) 494-3200 
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FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PHICES ! 
1 ■ PrOVen Quality Factory tested products only. /^$jT?*S 

2. Guaranteed Satisfaction { 4 7 gf 

Call For Special School Discounts V^s.gs 




Tstm^* ?*m :M (W if ttvt w*f* »rd 

DISCOUNT PRICES 

CABINET , $ 395 

CAMET ^-^^^M.rnDnipcwuiiiitja. $1495 
GAJfflET «tni»4i^««a>MiiA0ua^»«MmLt«t S1995 




fob TRS SUBMODEL I, 
PMC 80, ZENITH HB9, 



*SSq& + S-100, etc 

^f - ^ ONLY 310™ aa. 

MODEL V-801, 
80 TRACKS, SS 
ONLY 425°° ea. 

2 DRIVE CABLE 19.9 S 4 DRIVE C^BLE 3fl,95 




^k MOSTEK MK4015 
^BPr 4K Dynamic RAM 

i ' Refresh while suppky lasts only ,49* 
Pin oc-L-va *iv\ to MK4027 except has 1 ms. 



S-100 WW 

$2.99 each 

FIRST QUALITY AT SURPLUS PRICE 



2708 EPROMS 

PRIME-450 Ns. 
8 for $29.95 




4K STATIC RAM SELL-OFF 



mrmtT ZIIOfl 6104 ' 4 

Same as TMS 4Q44 but designed specifically 
lor Z-90 based systems. This Is lull-spec 

4Kx1 RAM, 450 Ns 

While supply lasts S1.49 each. 



SPECIAL PURCHASE 
$59.95 Limited Supply $59.95 

16K Allalr RAM Boards. Fully Populated as is. 




m FLOPPY DISK DRIVES 



* Dbubi* D»n sny 

ACP LOW PRICE S569.95 

TsrutonTMnXM 3V»- Du*. Dn* 24895 

MPI B51-BV. 40 imckj 239.95 

Shuoart 5A400-4,U" 35 1f*cfc» ;■>£• >:■ 

Shuff-in BOOy&O 1 ft 8" 44900 

Siamvit. ShutMin CampkLtilB Ucdai FDO-130-aQ. 4?&qo 

PEHSO"«dal 277 Dual .. . . im» 

MP3 &52 Stir" C u »i 349 00 

WANGO.'SIEMENS 83 3»00Q 

htPI 81 DDUtli Tr*Ch DoiiiEy Singia Stda SO Tracpj J .'ICG 

M PI 92 Doubts- J'mcr, DaiiiEy Doubla Sifi-i. 1 DO TraeA 4 7 5 GO 



eeoo MICROMODULE 

MOOELhlO DESCRIPTION 

9S0OA 

9009 



asoi 

3SC3 



S61O 
9611 
9512 
9M6 
Ml 7 
W?0 
9G22 
«?7 
■3:::- 

9*30 
9*40 
3*50 
»5& 
H1Q3 
9*703 



PRICE LIST 

Siruji* &UKS M-CTCQliip-Ular StftS DO 

Advanced S-nglc Ba Coinp IUO0I 5M.0O 



$24.95 TRS-80/APPLE S24.95 

MEMORY EXPANSION KITS 

4116'a, i6Kl200/a50ns.J 

16K Specify Compiler RAM 

■ W ■ " CaH For Volume Prying ■ ■« ■■ ■ 



CENTRONICS PRINTER 



• Con;r(ii"i £i campJo!* pnnlftr 

• Thft 7 37 has eM^ryi himg CnecK 
iintJ ctstnpt'i Iha 'ealu'flr. 

• Now icwpFCit 3335.00 




1 6 5 ::■■ Mwha» Boars 1 7 5 00 

Card C*3» 75 OO 

8 SW MgEhar Board 100 DO 

PQi**r Supdij. 37SOO 

DC Inpui Pd«c Suppit 325 00 

LH,rny Prole Board 39 DO 

AlvlJi Prgc.'MamDiy Models 435 DO 

EkjF!*"*<; UEHtly P'ttiQ Beard 49 00 

32K EPflOM/HAW M«hwn 33000 

£PROW Programming Head 2 W DO 

1$ Chanel Para, c ! O U W y( 255 00 

StrLll-PkVlliftJ LO Mflflul* 325:00 

■ 6* SJ1W BAM UkMC -TOrM 395 00 

32ft Si ill: fl aw JMm E95 00 

32ft s\m:<c ram ?:c bss ■:■:■ 

Card F ••.i-'-f.c- UM 

Uj htf Programrnabl* Timer 39500 

a Cna-."a! DuD'ti Sanai 1 1 Mm 395 00 

Inline*"! Tan CsnlrcJiar SM CO 

3? f 33 K> Moduiff 37500 

C&nud -Ctosura Moflji* 35OO0 
urVPgpyu<TfD flOAflDS ■^. , ia -Wi ufc-ir 



32K STATIC RAM BOARD 
2 or 4 MHz Expandable uses 21 14L's 
S-100 

IGItUMHeKIE . ,15^.95 
1GK*MHJA4T ,2t7.95 
-■:- '.'•■■ ' ■ .. .239.95 
32K4UHeA£T -3-39.00 

BnreBc-Drd ?.1 D'.- 

Barir Ei>.: .\\i ■ parts 
less mem ..es.BS 



NEW! fromZilog 



Z'8 CPU comes with 
Tiny aasie & debug 
program on ihs I.C. 




BIPOLAR CPU SALE 

Signetics 8 x 300 8 bit CPU 
While stock lasts 14.95 ea. 



UV "Eprom" Eraser 

i Mod cl UV-i- 1 1 E 55Q.35 
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KDIf-LINEAB SYSTEMS. INC. 

lOUCLW-TEsr 20. 

DIGITAL -,„ J „„ 

MULTIMETEH $319 



H 



4 BECKMAN 

<,%? DIGITAL MULTIMETERS 

^V& TECH 300 Digital Mulumeier JS11Q 

T TECH 310 0-IqLijoI MultimOttr . . ^140 

^^ TECH 330 Oiflllll Multimcrtcr, . r - -SV89 

,-jF\ VCv201 Vinyl CaTrying Ca» S10 

. jmA C -202 Daiuxo Curving Cbh S24 

V ]\ HV-211 Hngt. Vokagr? Pr^tHJ . S3-6 

rSiiRP-221 HP Probe S35 

VX"^ Cx-231 AC Current Clump S42 

DL-241 DelxiiB Test L*fld Kit. .... - $10 
T L-24 2 S gujl 6 T^^r Lcadi 56 

INTERSYSTEMS 

The Prelerred S-10Q Box 

The new SeriGS II CPU Board features a 4 
MHz Z-8QA CPU and full-fealiJi-e front 
paneL 20-slot atdvo^ terminated i ioi'-c-- 
board, with 25 amp power supply {SO/BO Hz 
operation, irtel, 68 cfm fan). 

ops-t. Lisi $1795 

ACP Price 
$1499 




SYSTEM 2A 

with Z-SOA CPU 

MHz, 64K RAM, UQ Board. 20 siols. front 

panel, double density disk controller 

board. Full 1-year warranty. 

Lisi $3795 ACP Price S2995 
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PC- 8000 Series 
Microcomputer System. 

NEW 

INTRO 

PRICING 

$1099,00 



' IT-eW CPU * HMr 

' 5 irter {>rr>p'amrnaUlf r w nei,pn *a r i 

■ BZ Keya witn flyman c Kajnad 

■ lCO/lM rEiUitil LV 

• H crULrpcier ::■:■::■■ 

PC-SaOlA Wicidcgtpl,!!- WI32KPAW 

PC-801IA llOUml *1JK RAM. 

ExpaifliDn aloli 
PC-8MW. Duai Mil. DnhO J -*ffLln.| 
PC-W3IA Adfl On Dual Mini Ouh 

Dn*a UnM 
K-W23* impjgr, MaEru Prmiar. 

tratl{H- ,f '«lJon Fwd 
*Z B03*A CltJf Fa, PCMJJA Prmlcr 
JB-1»1Mi'A)Ttlflt! R»BOlUll0n 

Gr«i Manner 
jfG-iTB&QWi Higrt HauiuEiofl 

Cg l ;-Mgr.i:a- « PGBiritful 
Pt-r)03iA ffiCB Ca«a ii- 

JC-lJO?r>HiA r CeilorM.gni!Qr . 
ii no Quid* . 



2E5 09 

H»0S 

19 95 



£19 n 

1049 03 
17 95 
19 95 



MICROPROCESSORS 
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F-fl i»Ml 
2flH . 

CD 11502 

eoccA 

D04OA-AMH2- 

£ALC BC05 

n-.:E ■ 
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2VJ H 5 ■ Srfrf'i*: d 

TUS991XUL 

CP1EMM 

(«2 

6WJA 
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HCOB 3 U M 

H02P 

E035 

flo39 

I'iS^-J.-J 1 , 
A* 55 
fl-rii 



JiflIK 

14900 

9» 

1] Si 
ifl95 

16 K 
9.75 
475 

19 95 

. . 14 515 
H 95 
990 
14 95 
»95 
411 9s 
7595 
995 
ifl.95 
2995 



"TB5 
1495 
19.95 
-24 94 
4995 
S995 
3795 
E.7 5-E, 



ADVANCED SUPPORT 

AM951 1 Ar. in procurer 17500 

951 J At in 1*:dc*iw 1T500 

9513 Unn Timing 7B95 

AMS5 ' 7 OMA CarlF0i^ 1 S H 

W=3 i' 3 -.if .*- j i: !-■■!■ ■„!;■■ 1S45 

St<BO SUPPORT CHIPS 

6 ?i 
U« 

8?5 
124S 
29.95 

lata 

35.95 

3949 
35 95 



Z55-PIO 25MHI 

ZftOA-PiO 1CMMI 

ZeK>CTC 2SMhr 

ZECA-CTC 4CMrli 

ze;-^i.^ J.5MMJ 

ze:--c:.'A 40 mmi 

ZSG-SlO'O 2 5 MHl 

Zft5A-SlO-lfl 4 MHZ 

IB^SiO'i 2 5 Mh: 

lKA^lO-1 4.0 MHl 

ZtZ-Z-Z 2 2.5 MMl 

ZftO-SIO/I 4,0 Mhi 



BOaO/8000 SUPPORT 

2495 



E-1 55.51 55 I/O 
571iiO*-lhl|Ffln . 
c2G'l ! y,- Oi" C;-: 
■KltVraiHDaeBdai 

siiifieri^ 

6J "4 Pr^hly Ifll 
■ 21 fl Q^lDv^K 
■22' ClOCk Oar 
■224-4 (4MHU 

■221 ELi DT.»r 
jTJfl Li OrtW 
■235 5y* C*n1rol 
123.5 Sy* Cfifll 
H ?* J 1.0 Eitt, 
5253 AffP Cfimm 
825' ^M iiO. 
fl2i3'^i T.irvar 
5255 *"OQ InO 
621? l*'og DMA 
5259 Prag 'ni 

fl 1? S CP T i3£ 1 1 13 'l*r . 

9279 '•:■; ►:=...■■;*•■.■: 



34 95 
595 

27S 
5 25 

2T5 

295 
9T5 
2 95 
399 
450 
J&O 
9.50 
15.95 
5 95 
1296 
650 
1695 
15.95 
45.95 
15 95 



aeoo support chips 



6.50 
550 
10 75 
ICtS 
2?» 
29.25 
5 95 
595 
1096 



6621 

HMPf crn>»nt 
C53-*'1 512 i fl Eprom 
fla45HD*6505Cfl-Cl)(*| 
flfl47 CDlor CRT 
MSOACfA 
tj«±-3 S*.,j UapHH 
eaeo M«r 
■ 

M71A 10WHI 05C 

6376 

E850 Bu.1 Drivar 

MC404M 

eHKMT 



,2595 
595 

219 
1995 

34 95 



(1602 SUPPORT CHIPS 

5530 PU 7 SO 

5533 Mull .M.95 

SS3CHM100MOWW 2195 

U32 1996 



BIPOLAR PROMS 

Wtdo 

Cualom Pragrimmlng 

«S2J*i3Vt««' , ?45i4) 4 21 

SiSHSfSi^TS . .1295 

a25 , 20. 1 M10,7i52ca(32*8rTS .425 
U'y K'.C:}.- t-Sl^.T .l^SU-OC 4 25 
=iS-I^M3V? i Sii?^56*4:.TS lH 

iipjocejo 

fl25ili74S57iv5i2r4iTS .195 
B25 1J7.74S573 (1 D24MQT9 . 1 2.95 
52S141 'M24.'7*S474 ,51 2x6VTS 1 2 95 
B2S.U774S472 S1 2iSiTS 1 3.95 
145471 «03f358»*TS . . I.H 

MOS PROMS 

2764 l 0K<diT5 B2K 

2732i4Ki5iTS 1595 

V&t-i%f.- 2K>STS 598 

TMS2>1S.tSV 12V i?9J 

179, tV, U50NU 710 

2703 laiONil . 57S 

: r :o ciy.n 525 

1702A . 575 

MM'::-'!:: 1450 

MMS204O . 99S 

CHARACTER GEN. 

251340 1 :.■-' ,.::■■ B SO 

25!3-305i4w.l t o*ar id U-5 

3513-ABW-3 cSVt Lcw»' 1493 

MCh*«T1*A«iiSriHl« 
Mtr«er4D M-im SynQgi 
MCM6C750 Aiphi Canlmi 



12 95 

13.45 

13 43 



UARTS/QAUD RATE 



iHll07ei5v 13V) 
AVSTOiSiiv iTYi 
AV5iOi4A.ifii2i5i4 

AvsioijAiseaisvi 
<M64o; 

..I '.A'_ , 

:i50 JSHT 

i gt i e AnfM- 



B9S 
9«5 
24 95 



R ET Al L STORES OPE N M ON-SAT 

5TOflE*l T31D"R''E Ed«r>$«*. &mli Ana, CA 92705 Snowr, 
STOfl£*J 547 W TJimijl* Bswd. San Jpi*. CA 051 31 * 1400} V66-7Q1 0- 
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le-H 
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. 1 595 


KEYBOARD ENCODERS 


AT5-I2.78 


fJ75 


AV5-3«O0 


»375 
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DYNAMIC RAMS 
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ZERO INSERTION FORCE 
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LED READOUTS 

Mh a> Ok fcwr um 

OkW Xfl P*d E*h< Ctnai 

Dl»r JM *W On angh 

rsilb- 1 3Sr ah Cj— ^t^xt 

rs-HS: KC IW [mCw-'*i 

ruanaot K3 *w Cn< :+*>** 

^ :•:■:■ :v:i ha te onfra 

FSDVI MO *« C(m» A^a , ' U 

r-i«» 5H (nr 0» tma 

'V»» UH Km &m rmm 

najaajaM ioi U 'w cjt^n 

'vjf:-.f. a Bi Apj Oi«*ia 



h*50«»J' Kfl Urt 



1 i? >SI«*E. 



WrlU 
UhWll 
Mh]o£2 
A*H]DH 



KB Htf Liwfcs*L*[ir 
X« M Chrt^" I*, iff &* 



WUfil HOhK On .kvo ..- .' 

UUSU 1H Envi Dirt* t4 lM ?* 

tUan4 X6 Cr»* Caw CjMOf "flfl C* 

■MRKtl JM SIS- 0*H ASM A^Cf 

UUH2 JM y«Uh Or- A-J* .n f# 

KIMHU » TfW Gvrtu [A UA pi 

UWKfJ xa Vim Ciw Ck-ccc H7I t* 



IC SPECIAL PURCHASE 



B2E03 CJj9 Riff. 

DP6304 Ctlal Drrrdr 

DACS6EX DVA Cgnv 

LlCl*KHiSptldAjD 

'Jlv6D5;SSO» 

MCH}14515<4ECLRam 

Ml :■ ''.FBCPU 

MKJ953Sli1..cMarii;0 

£N75l3fl *$ T8M0B 

HCit'JiO 49 T9MM 

LM33.9 79 1*151 

LM7S0CH .29 74161 

>LM711CH 29 74C74 

ICM 7D43 P'eciiibn StapWaKh 

ICW 7307 OKJifiey camreiiar . . 

S*v*n D*«d* OOunla* 720B 

WCl44J.3P3 , ,Di3.iA.OCo^,flrtfr 

tCL S2 1 « Vaitaae Picrrrpn: e 

Lhf li55QN CounS FauM IC 

LM J DOOM Quid Arhpi4,t' 

LM 2911.7*4 TftQ -aVorCSn* 

AV.3-33504'. fl^.l DWy 

iv.t.j._ - a^m. rjvM 

MEW 4453 MwlH 5r<ah« OelK lo> 

27900 33 i B pr-cf-i MM S40GH 

ULh 3003A 7 channel 0-i.*i 

UGU L4.505 5« t-S Sialic Ran 

MOC 1 003 |4H2A> Oplo Ccjpf ■ 

&PV.13 Or-o C-l-;i^ 

IH 5045 C.M05 Swltn 0B£"T 

UA 304S Trana Airaj 

TH 1402AUAHT 

MKl007 0yn Mnr-i 5f*fl fltd 

5iia TVC" D,5p Ctrcu'1 

BQEOa 6 B-l CPU 

6?cCCJa Bil AjO 

MM52B0WPD 4T1/C2 10TAH5 *0fia 

4Kk1 DpiaTi^r32 Pin HAM 
fcCOa/YPD 414-402 rr3560;WK 4095; 

4Kji1 Dynamic lGAn. 



-'■ 1 91 
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.--. ■ DO 

a-'i.ng 

4 SO 



■14BB 

WCJ72 
MMUH ■;■■■ 



LM 357 
LM 455B 
BC4L36 
P,Ca»3l 
COM 503^ 
COM 5017 



VERBATIM DISKETTES 

100% CERTIFIED ERROR-FREE! 

P II rULIl KlILE HIJ.ITT HI[I(-S.|EI i'i 

3t5C»jPT«V ftiCtlOi 1 



FLOPPY DISK i/O 



17'lfll H 4 M,B.r»5«^ 
1X81 ::-: ' ■:;.> 
(■791-01 I-^ri-:;;, 
1 79 1-02 0*1*1 f ibppy 
1793DD.PS Flgpp* 
lf97pp.OSFR>pp* 
1D9I DHa Separator 
2M3CiMkQan 



24 « 

29 9a 

3* IBS 

.44,95 

■'.■>■:•} 
54 95 
18 95 
16 95 



FLOPPY CHIP SET 

Ooupia Cansii j. 

Oflyplt Sldfd HcU'Jc: 1797 

S79.95^5Bt ^j 



A/D CONVERTERS 

araati fl-na^ 1350 

B.-Ii 'Ot: li^j'f 3300 

a/MaoiiTS 13 50 

»4«l Vdl ^9 F'M CV- ^ 25 

a?S'3 3 1 C-J 1 BCO 13 95 

l4rML6 5&- 39S 

14»L6 5E>1 5 95 

DACDIDeaA 5 95 

DACOfl 9 95 

DAC 100 995 

TV CHIPS/SOUND 

AV35500- 1 6 Ga in fi.w 4 B& 

A^ifti 1 1 Cc- e- Ctjn-.fu-a: 2 US 

AV3BO03-I dead'ict Oain* 895 

AV-38505-1 Wtwc-ut Qima 9 50 

AV3S607-1 Shading Galwrv 495 

AV389 1 G- 5aund Gf m j-c-- P ?.99 

SMTtAT 7 Tl Sov.ici EScrwjralar 3 US 

MWWHWI ^ 5yrvr» 0*1 99S 

MMS3SDP'*K*'B' 395 

LVH859AFMaeui4-D' 365 

MV57!00r*5CCoU>TY D 9i 

UW57)04Ctoc%a«iPi 375 

M1H M flJ ilUll i 2B^li 

WAVEFORM GEN, 

H33F u r.i:nj-Gr:r 4.50 

MC4Q34VCO JUS 

■.ms fin, vCO r U 

HP22M f-_rc.l'0i Ofiriaraipf 6.25 

SHIFT REGISTERS 

JSO*y 149 WKHM 50 

MM54«6N 2 35 

WMSCW* 235 

35IOA 1 95 

2947 4<>S 

49S 



2507V 

251 7V 
2524V 
2525 

2srr 
2S.38 
2539 

2533 
3347 



I 49 
I 49 

5 95 



3331 



795 



3357 895 

9403 24 96 

9406 995 



CTS DtPS WITCHES 

OTSJOfirS 1 75 CTS7M-7 1 75 

tlS30*-4 1 75 CT5208'e 1 95 

CTS30O5 1.75 CT^ZCe-B 195 

CT520*.S 176 CTS2C8'10I95 

CONNECTORS IOOLD) 

B35P tflS232n 3 25 

□ B2SS l(TOr 175 

Htocd r36 

::i-:»n:.'3Si" ITSO 

22,4* WrtV. S/T MM 395 

43rMWjW sn r«T 650 

Ifl.'lfiOS-IOCiOs^r+CiPrW* 494 

Ku-iOOfrrooCoHinacicriri 395 

NAKED PC 



5' tOQ SSuifl Board 
JHHOACPU 
SJKSrtlKflAMcaiT 
5K EprWn (2708J 
270BV27tfl EprtSfll 
ACPoVutoBa 



S3A-TS 
34 95 
3995 
34 US 
3495 
2205 
2220 
29 95 
995 



*:!*.■ ESrj^ ■ ■ ■-.,.-• <.«.■, 
ACP Ej-antff r *jConn, 
13 iljt Mutrv B«injJi.VHCl 32 95 
9$lr*kt4lhrBaiftjrWMC) 2995 
6 Siar MiEUti iEir4iMJa£J». 34 95 
P.S», tl .rSHijSwr. 3191 

51 004AV5rfl9 lOj Sound 6d .34 91 
Applt Satfnd Bd 24 95 



U50r 5di5«Ajr«TB3|c, R 
US-iq iE Ha* tua W App* K 
U5-H il hh nn vctko, 

1 4D 1 FT 11UK rtfllli IllllTl - tlllUI PHI 
S'. BIHU1 IIlUltf(*[«l 1141 

jrr^rji S*.5M*rt tPS« w 

S77.1S Ifl n» HK <i5 A»4 fW 

"577-1* lil->-1«!U 4 .T!>: 

« 4| EUEU Mllll PHI HiiU H*«n 1 1 
1JJM1 ^iSWWSA-M VP13 

lafl.18 i« iw k*t basi aa"itco 
UC-ll I* it* hj>) u<::- 
1 t tap. {fii^tf iisumi 
'OtM* 1 " SSI W Bt^W^ 3J*fl 
TOKO 3! )! -an 5^af PJ-+.*, 5Ng 



^:.:: 



MX«JFT 
MX- 100 
M!(-70 

Crr.llcr.CE 739 . 
Villi V 300/35 cps 
V-3O0,'4!>4P5 
Miiibv 185 
AJiaarK9506 F B»i 
eiiailWSMST 



.PRINTERS 
'EPSON 

t495 0J 
59500 

89500 
425 03 



799 03 
►495 03 
1795,00 

(995 00 
"30.03 






TERMINALS 



912c 

930C 
950T 



Am pox Dialog 50 
SciKlOlW 

10135 

10140 



*9M 

.1599 
11(326 
1599 

IS99 

1149 00 



d 



SANYO 

MONITORS 

tfWasmfl-H'W 
5aitPric» 159 95 
DhtSlSil 12' BW 339 00 

DM5112 12'Grean. 249 03 

DMG01311'CclDr 415 00 

NEC Grain 359 03 

AMDEKILES1KVWM 10014900 
AM0eKJi.£EDO 13" Coi5--3M 00 
AMKEl0l.Ef0c):i2'ljr»an 17900 



PHD] : 



Ul . 



, ]'43 



TERMS: Uu (MA UiC, rtSA 
AMEX CO, o' COD 0QD >aqv<'« 

?!>% doacnir Charge GrcM-n. rJ*an 
^; -j a* i-t.ru,,- r oat ■ Foriqn pay 
US Fund* OW Pp pnona r*uj« tr 
Twx wihiMuu jrooo P«aaia m- 

CI^H rfl*JiJ.r< ISlLT and P^*i* rvi 

SHIPPING, USA add 520Olori.rU 

2 Ca Fek lurlica add 304 lor adek- 
Ttill rona" if. Cl' j.. add 70< ipr addr 
jjlil ro^i it* rOHElGH Add 10*» «A.E> 

p^igiand ha^eing 000 1 Jl S54.H'* 



S17 71 



B*« 



'DUG-Oi Smi ai&rlc* CoA-Ofi V*i +»l 

VOLUME DEALER PRICING AVAILABLE 

WE ALSO STOCK DVSAN-CALL 



ftflLpil pr^ino may vvy ' 
O-Oar Wt !«-«r,-d 1r>a nc/ 
y.lulr- rirJifiJ 1 *-' 



P.O. Box 17329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558-8813 

(800) 854-8230 or (800) 854-8241 



FOR INTERNATIONAL ORDERS: 

<:<1i)E Eclmqer i / 1 4 1 9 b a-OmM 

Santa Ana, CA 9! 705 TWX:9!Ob95-1565 



122 



CIRCLE 5 ON FREE INFORMATION CARD 



7400 



SN MK 

SN740IH 

SN7402N 
SH7AQ3H 
SN7A04N 
5N7405N 
SN74WN 
EN74J3?N 
SM7408N 
5N7409N 
SM741DN 
SN7411N 
SH7412H 
SN7413N 
SN7414N 
5M7418N 
SH7417N 
SN74MN 
SN74J1N 
SN7422N 
SN7423N 
SM742SN 
SN74S6N 
5W7427N 
5N7429N 
SN74MN 
SH7432N 
SN7437H 
SN743HN 
SN743SN 
SN?J4flht 
:-,N.'iJH, 
SN7442N 
SN7M3N 
SN7444N 
SN744SN 

SNr447N 

SH744SH 
SN74&0N 
SW7451N 

5N74S3N 
SN7454N 
5N7459N 
SN 746014 
SN7470N 
SN?47?N 
5N7473N 
5N7474H 
SN747SM 
SM7476N 
SN747JH 
SN74B0N 
SN7482N 
SH7483N 
SN74&5N 
SN74B6N 
5N74B9N 
5W748QN 
SN74S1N 

SN7492N 

SN7403N 

5N7494N 

5N740SH 

SN749GM 

SN7497N 

5N741QQN 

SH74107H 

5N74109N 

SN74116N 

SN74121N 

SN74122N 



19 
22 



23 
29 



ZS 
19 

79 



79 
19 
19 
19 
19 
.29 
-23 
29 



35 
<■', 



1.75 
.39 
,57 



2,90 

1.2Q 
-32 
J7 



SH74125N 
SN74125N 

SN?412$N 
SS74128N 
5N74132N 
5N74136N 
5h*74l39N 
SN74141& 
3N74U2M 
SN74U3N 
SN74144W 
SN74145N 
SN74147N 
SN7414BN 
SN 741 SON 
SN74l5iN 
SH741S2N 
SN74153N 
SN74154N 
5N74155N 
SN74156N 
SN74157M 
SN74158M 
SN741&QM 
5N741S1N 
■j !■■■.-■■. ■',:■', 
&M74I63N 
SN74t64N 
&N74t65N 
5N741&GN 
SN74167N 
SN ?4 1 TQM 
SN74172N 
SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
5N74179N 
SH741flON 
$N7*l8l« 
&N741B2N 
SN741EUN 
SNVMiGiN 
SN74I86N 
SW74ie8N 
SN74190N 
SN7J191N 
SN74t92M 
SN74t93N 
SN74194N 
5N74195N 
SN?*196H 
SN74197N 
SN7419BN 
SN74199N 
SN74221N 
5N 74251 hi 
5N74273N 
SN74279N 
SN742B3N 
SK74ZB4N 
SN742Q5M 
SH7429QN 
SN 74298 N 
SN.74365N 
SH7i36fiK 
SN 74367 U 
SW74368N 
SN74390N 
SN 74393 N 
SN7Jt4QDN 



CO4000 
C04001 
CO40O2 
CD4006 
CD4007 
OD400S 
CD4QG9 
CD4Q10 
CD4011 
CD4012 
CM) 13 
CCM014 
CQ401S 
CLHQlS 
CD4017 

cu+oia. 

CD4019 
CD4020 
..:[■■!■.).■' 
00*022 
CD4023 
CD402J 
00*025 
CD4027 
CD*02$ 
C 0*029 
C 0*030 
CD 403 1 
CD4033 
C 04034 
C 0*035 
CD4037 
C0404D 
C04041 
C0*0*2 
C04D43 
CD4044 
C 0*0*6 
C04047 
C04048 
C04D4S 
CD40M 
C04051 
C04052 
C04O53 
CB4055 
CD4.956 
C 04059 
CO4O60 
C04066 
CD4069 
CO4079 
C04071 
C04072 
CD4D73 
CG407S 
C0407Q 
C04077 
C04075 
C040B1 

co4ijei 

CD4QB9 
CD4093 
0D40W 



1.05 
t,39 



35 

.25 
.45 

1.39 
US 

» 
1.19 
89 

45 
1.10 
1 19 
1.15 
it 
.75 

M 

.85 
1-29 

AS 
3.25 
2.13 
3 25 

.95 
195 
129 
1.25 



£5 
175 
125 



1 10 

1 10 

1.10 

395 

295 

9 25 

139 

75 

.35 

49 

35 

35 

35 

35 

129 

35 

35 

45 

35 

195 

295 



CD4098 

CD4099 

MC 14495 

MC14409 

MC1441Q 

MC14*12 

MCT4415 

MC14419 

C 04501 

C 04502 

GD4503 

C 04505 

C04508 

CD4507 

CD4500 

C04510 

C04511 

CD4512 

CD4515 

C04516 

C04519 

C&452Q 

CD4555 

CD4SM 

C 045&6 

74C00 

74C02 

74CD4 

7*coe 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C05 

74CB9 

74C90 

74C93 

74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C16T 

7JC1«3 

74C104 

74C173 

74C174 

74C175 

74G192 

74C133 

74C195 

74C240 

74C24d 

7*C373 

7«C374 

74C922 

74C9Z3 

MM80C95 

MMSflf:97 



.75 
M 
79 

2 aa 

3 83 

2 eg 

VJ 

-, a 

i : 
i oa 

;6T 
6? 
87 

i ia 

.78 



: K 
I M 

- 66 

79 
B9 



.75 

2 a* 

2.2A 

9.95 
3.W 

1.15 
i 15 



65 
M 
BE 

' 39 

1^9 
| |S 
96 



1.40 
3 90 
3.90 



E3 

H 

.08 
i 49 
, M 

i 5C 



CMOS 



2.29 

2.25 

12.95 

12.95 

12.95 

12.95 

895 

4.95 

39' 

1.65 

.69 

8.95 

.75 

95 

3.75 



T.39 
2.75 

1 45 

1.39 
1.25 
4.95 

99 

2.25 

35 

35 

35 



35 
.35 
99 

1.35 

1.69 

75 



5 95 
l 19 
i 19 
149 
1 19 
2,49 
350 
2.10 
1 85 
1.55 
1 65 
1 55 
1 35 
l 35 
1-35 
1 85 

1 85 
i 55 

2 19 
2.19 
239 
2 39 
5 39 
555 
1J0 



MLSOQN 

74LS01M 

74LS0JN 

74LS03NI 

74LS04N 

74L505W 

74LS0BN 

74L509N 

74L510N 

74LS11N 

74 LSI 2H 

74LS13M 

74LSUW 

74LS15N 

74LS20M 

74LS21N 

74LS22N 

74LS26M 

74LS27N 

74LS28N 

74LS30N 

74LS32N 

74LS33N 

74L537N 

74LS38N 

741JS'0M 

74LS42N 

74LS47N 

74L54BN! 

74LS51Ni 

74LS54N 

74LS65M 

74L573N 

74LS74N 

74LS73W 

74LS?6M 

74LS78M 

74LSK3AM 

74LS&5N 

74LS56N 

74LS90H 

74LS92N 

74LS93N 

74LS95N 

74LS96M 

74LS107N 

74LS109H 

74LS112W 

74LS113N 

74 LSI UN 

74LS122N 

74LS123N 

74LS124N 

74LS125N 

74LS126N 

74LS132N 

74LS136N 

74LS13BN 

74LS139N 

74LS145N 

74LSl4aN 

74LS151N 

74LS153N 

74LS154N 

74L3155N 

7*LS156N 

74LS157N 

74LS158M 

74L&16QN 

/4LS191N 

74LS162H 



74LS00 



74LS153M t.flS 



T4LS155N 

r4LS1WN 

7^LS1fiflN 

7JLS?SSN 

7 J LSI row 

7JLS173W 

»L£171N 

74LS175N 

74LSiaiN 

74LS1S0N 

74LS1S1M 

74LS1B2W 

74LS1A3H 

7JLS194rj 

74LS18SN 

7JLSIMN 

74L.S197N 

7«LS2?>N 

»1.S»0N 

74LS241N 

74LS242N 

74LS243N 

74L5244N 

74LS245K 

74LS247M 

74LSZ4BN 

74LS24SN 

74LSJS1N 

74LSJ53N 

74LS257N 

74LE25BN 

74L55MN 

74LSSMN 

74LS!!«N 

74LS256F4 

74LS273.M 

74LS27SN 

74LSJ79N 

74LS2B3N 

74LS2MM 

74LSM3N 

74LS295N 

74L529aN 

74LS324N 

TiLSStTH 

74LS34SN 

74LS352N 

74LS3S3N 

7415363(4 

74LS-3B5N 

74LS36SK 

74LS3B7N 

74LS36flN 

74LS373N 

74LS374N 

74LS375H 

74L.5377N 

74LE3«5N 

74LS3teN 

74LS3S0N 

74LS393N 

74LE395N 

74LS399N 

74LS4I4N 

74L36MN 

74LS670N 

S1L595N 

8ILS96N 

8 'US 9 7'1 

9tLS9BM 



2.4B 
MS 
MS 
199 



as 

J SB 
1.15 
1 15 
98 
.88 
IIS 



1 IS 
1-69 
1.89 
1.83 
1.89 
1.49 

2 20 
MO 
MO 
M9 



2.49 

.59 
1.75 
4.40 
.59 
98 
98 
.99 
1.10 
1.19 
1.75 



1-19 
1.19 
1 49 



.89 

53 
■63 
1.89 

.68 
1.95 
1.95 

.85 
1.95 
1.9} 
f.TO 
2 X 
2.95 
1.75 
2-29 
189 
1.69 




LINEAR 



79HOS 

7SM08 

78H.G. 

LM1G5H 

LM1Q8AH 

LM3Q0H 

UkrlSOiCWH 

LM304H 

LM305H 

LM306H 

LW30flCN'.'H 
L»V1309K 
LM310CN 
LMJliOOi*. 
LW312H 1.75 

LM317T 1.70 
LM3lBCH.'H 1 49 

LM320K.XX* 1.35 
LM320T.XX* 1.39 
LM320H-XX* 1.25 
LM323K 4.95 



5.95 
1.49 
1-49 
.99 
2.95 
.79 
35 

n 

89 

3.25 



1.49 

1 25 



LM324N 
LM337K 
LM338K 
LM339N 
LM340K-KX- 1.75 
LW340T-)t5( ■ 1 25 
LiM^M-luc ijs 



95 

5.95 
8.95 

.95 



LM344H 
. M.J4SN 
LM350K 
LM35&CN 

_M3Kf, 
LM372N 

LH37GhT 

LH377N 

LMSSOCN.'rN 

LM3B1N 

LM383T 

LW3S6N 

LM3B7N 

LM390N 

NE531VT 

NE555V 

W£556M 

NE551T 

NE565N'H 

N£566H:V 

NE587V/H 

^E592N 

LMT02H 

LW709KiH 

LM710htrH 

LW711N.H 

LU715NI 

UM723N.H 

LW733hfiH 

LM739N 

LM741CN'H 

.-.' ■--■;>,- : 

LM747NJH 75 

LM74QNJH 

LM75QCN 

LM1310M 

MC1330 

UC1350 



■ BG 

■ 28 



1-95 

375 
2.75 
1J5 
1.79 
195 
1JS 
1.40 
195 
3?5 
39 
98 
1935 
1JW 
1.75 
1.50 
2.75 
99 
29 



1.95 
65 
96 

1.15 



39 
2 95 
190 
195 
195 



MC1&58 
LH1414N 1.90 
LMT4SaCN,'H .49 
MC1468N .99 

MC1489N 
LM1496N 
LM1556N 
LM1&2CN 
LM1B50N 
LM:B89N 
LM2111M 
LM2W0N 
LM2901K 
LH2917M 
CA30I3T 
C*3018T 
CA3021T 
CA3023T 
GA3035T 
CA3039T 
CA3046N 
LM3053K 
CA3G59N 
CA3C60N 
CA3«2N 
LW3065N 
CA30KJT 
CA3061N 
CA3032N 
C430B3N 
CA30B8N 
GA3069N 
CA309fi.h( 
CA3097N 
CA3130T 
CA3140T 
CA314&N 
CA3160T 
CA3190N 
CA3410N 
MC3423IM 
UC3460N 
SG3524N 

.W3900N 

_W3S0SS 

1M3909N 

LM39UN 

LU3915N 

LM3915N 

RC4131N 

RC4136N 

RC4151N 

RC4194TK 4.93 

HC4195TK 5 40 

ULhl200l 

ULHXOOa 

SN75450N 

SN75451N 

SN75452N 

SN75453N 

SN75454N 

SN7549TM 

&N75492^ 

3N764B3H 

SN 75494 h| 

TL494CN 

TU9BCP 



.99 

1.50 



3-10 
1 75 
.99 

ZJQ 
2.95 
2-19 

1.99 
3 49 
2.99 
2-75 
1.29 



3 19 
3.19 
4.95 
1.49 
1.29 
1 59 
1 59 



2.99 
349 
1.99 
■ 30 
1.19 
249 
1.19 
1.95 

59 
1,49 
3 93 
3.95 
3.39 

59 
1 19 

96 
3.75 
3 95 
3 75 
2.95 
1.10 
3.70 



1.25 

1 50 
59 



Sd 



ADVANCED 

COMPUTER 
PRODUCTS 



HP 7335 Graph ica Plo»»r . 

IfiK WemtU-t Moa^tt 2SS.0Q 

i 1 4 Dufti UitlCT fie. 0.i», Dnvt. 21Q0 00 
HP 5 1.4- $ingl« Mji-tr Flo OitC Dtwt 1 295 00 
HP Ptfriomljy UUdulP 700 00 

HP HOM Drawer 40 00 

HP PiOKof-'Primur ROM 130 00 

HP mput,'OuEput fiLH.i 2GO0O 

HP Matrix ROW 130 00 

HP 5cr.|i interface iftS-23ZC'i 350 

HP-83 S1695. 
MP-41: Poweriul. tti Eaty Irj Usr 

* TM MP 1 ^! cornrfiiurnCilM win 
HP 41-CV you m *o ,, ci ai well ai numH'l 

i* You Ctn CuMOffuji 1pi*HP.41 lo 
yrjur e*n deugn 
■ Presi-iiwrtifia it 'aj: ainfl oa-.y 
• Conti-nuous Memory u.ci 
^oryirtino 
i Opuonai PBfppheraii arigw ycm 
Loeipanrj MpaUilH i« 
HP-41 Sysl^m I 396 00 

,., ^ kJ HP-41 Syi1*m It 675 00 

HP-41CV HP-Carrj RearJCf 17800 

iti.m HP'Ophcil Wand . 
HP'4lC HP-PlolleNPmnitBir 

ItR &fj HP-fjgad RAM 



lopplc computer ^ 

w Sales and Service _-s?~^ 

Apple II® 64K 



Z-80. Softcard 
16K Ram Card 

Disk II w/cantroller 
Apple II w/48K 



Maxi-System 




Call for more pricing! 
Total Value $271 $<"> your price $2229°° 
save 1 . For Pascal System add $425'"' 



fcapptc II hardware clearance up to 25% off 



VIST* gquwjti-h 




1KDO KH EC=Piri'*lC»rflr/JO* 

m« »i»* *»»* ft^pwiif 
i?S» Hi* Cfl-r-n-mPMi^fcO 

IKN hn *JK4»«rt ■ tin-man 

HUB 

uaaa 

1MB 

Has 



*iMt.iiv.'::-.| 11 

t,fpn tin ii 

F i : : i . *-"i . ■ : « ■ .*■-■ 

P^*llalhiA1«rCirtfd 



1MB 
1r»« 

Zl» 

*ia*i 



rtja MINIMOVER-5 
^crW* ROBOTIC ARM 

CcKi4pitit4]r _^^^^K^ 

W 1 * ppiicaciVht ^jaf^^^T^ViBaW 

- ^. _'<:.■- a : ' ■>- or ^b 

Robotic Assem&ly^^H H| V 

Hob-auc Piicipl*! ^^^^ >1 " F A 

■ Artificial iniatlflerKe; Experimeniis '■■^ 
* CcmpuLfi' An and Games 

$1695 00 




AnmawK; 5gfr,i*ran h»T TflS JO 

•r'Appiical'-crti Manual 
Aj>glitilKQrnUflir|,nnc» Uiiriual 






Calltivnli Ciimpultr Sytltmi £209 

SUPER S-100BUY!f 

12 Slot Maimlram* 
84 Oynamic ram 
CPJH™ 2.3 

Zw CPU 4 MH^ w/Serkal 10 
■ Double Elanilily Dlik Ccnlrollc 

* Interface to Viaia V-1Q0Q Chassis 

SPECIAL PACKAGE PRICE - QQa QQ 
FOR COMPLETE SYSTEM ' OSS*"" 

wJlh (2jShiugarl Omihta Danftily 

f.oppya mounlsd. add 1495. °° 



IBM I"Imk nDM Cuti 

Ma 04 Ctuf t*r« VmciK Kjytaoard 

■trtM NiH -Otrru* SMt Miru D i* 

M» Him C*rnii'OMbMir*&H- CHI 

AtH ii*. : i'fui JiWr. H.r 3 c i» cati 

J*J.95 <jfd Cenui Ccnliliibin r^fll 

'MM Han Corrui Unfed . £.11 

41 00 Hip. aCHU UniBd* KH TT 

nH *•*- Ec«i¥aj*B*»jft,i*riVfT-.i 



* 



'ppp\Q./// 1 






New ffr*>ptc software 




Pro(o Clifis 



it P-Ci.e K-'6 
:i4-Pm.Chp PC-i4 



1 415 



#1 



Proto Boards 

t, ig» PS'ilH MM 

IK) 10M PB-303 9T9Q 

■■■£■! 31 DQ «»H-2DqA i«QC0< 

■O! Si DO »&SD5*-K.r 139 00 



| Novation^ 
AUTO-CAT™ - 

Automatic Answer 
Direct Connect 
0-300 Band 

List 279" 

ACP 245" 

CAT" 

Antwir Orio/inste 

D-CAT"' 

direct Connect 
0-300 Band. 

List 249" 



List 196" 

acp 169°° 



ACP189 D0 



YiaJCalc — Now Belter TtvflinEvBr lGQ.Od 


Visiptot— Oraprv yout 




Visicalc Wcurkafieel s 


149,00 


ViiilrftndrVigiplot— Vijiplot 




.■.■■■!'■•■ ,V.;i.,\. ;. 


233.00 


Vnid*x— The unimjL': 




DBMS VtSiOak CCrftpalible 


219.00 


V ish er m— Communicile 




wloltMr SystBins 


209.00 


BPl Genflf a 1 Ltd<Je-f 


299.00 


BPI Accou n1 a RecfiivabLB 


299,00 


BPl invfltloiry 


299.00 


Etuchtileln'reinlory System 


349.00 


InlOlory IrmnEory Syllem 


289.00 


M icreewn M icfocourier 


2-29.00 


Micr3':r;m Wiccoleierji jpr 


239.00 


Account inrj Pjus 1 1 & ii PK5. 


1250.00 


Stoneware OB Waster 


1S9O0 



Stone*afaUii|i1/PJ:^(Forat>r>vaj 89.00 



ACS BASIC ACCOUNTING SYSTEM, Total 
aCcounlinrj system mciudiea Gu l L J Arp., A/p, 
PAYROLL 899^0 New 



Buy a 

System 
and 
Save 



We only offer Apple 
Cpm software which 
has been evaFuateti 
oy our software staff 



WORCSTAB-The flenenmitk of 
WoJ-dproceaiing. SOhware roquJfaa 2^0 
«5 S0if24 349.00 

VTS-Sfl CPIM-Wofrjproeessor Kas no 
screen manui uSOs new keycaps 
(supphetfj iodiis>pl»y Key lurvcllona 

31900 New 
MAIL- MERGE- A Wo*ds,1ar Elhafice- 
meni P>;rj allows lorm-letler genera 
rton fi chained pr.ntmg 1fi9 DO 

SPELLGUAHO-Will proorroad Wordsla* 
i VTS-50 Text Tiles age.m*t an 
expandable ?D 5XW word dictionary 

tattoo 

SUPER SfJRl Wiii swl. rneffle. £ 
per1o<m record seleolipn on your 
CPfM Oala Files l€9 00 

FOflTRA £0- By Microdot I 195 00 

CGBOL80 By Microsoft 749.00 



Breakthru in Apple W Mass Storage! 

Vista A800 Quad^ Density DMA 8" Disk 

Controller i .. ^^^a^* 

M o<Jel ABOQ .... on I y$595 00 

; Special C omplete Subsystem OffeTI 

* VlOOO w/two Qume Datatrack 8 * Cable h ready to run 

• A800 Apple II 8" Disk Controller 

Total Value &2939 00 your D rtce$2495 0D 



i 

SB ■&£ 



I Rockwell Sin 9 le B °a«l 
Computers 



* 


^^Bl 


43500 


^■l AIM 65 w -4 K 






■■St *KBt4iCnOM 


99 00 




BPaBSFa. 4K ASSFMRi PP Rr;» flj m 




V^ij^^ PUi'ht^SUH^Lr 


64.95 




B **"'^ LNCLObUMt 


49 95 




P T0TALSYST£Ww.4K 


&&9 00 




SYNERTEKSYM'-l 






SDZ-SO STARTER K3T 


367.00 




SD 2-80 STARTEP KIT AAT 






5DSBC10Q2-ACA&T 


367 00 




SC SBC 200 Z-80 AiT 






RCACOSMACVIP 


199 CO 




CROMEMCO Z-80 SBC 


a49 00 



\AATARi" 800 & 400 

~\ Personal Computer System 
ATARI SOO S799 00 
ATARI 400 $37500 



J 



ATARI SO0 Includes; Computer Console. BASiCLang. Caftrictge, BASIC 
Language Programming Manual. BOO Operator's Manual w/NotebooK 
IfiK RAM Module, Power Supply, TV Switch Box. 



*9i M *v* t'jrt« 
W 00 k \ miir. 



' J- Hpen«aq mm 









^^ I *-."c 

... 

. ■■ 



I'-',-, 
I'.l 

■ 



--.■ f ^ r 1 1 



i*v; Za-v »^>, 



RETAIL STORES OPEN MOW SAT 



STORE "1 mo-erf i:d,n^ SmUAm CJI KFOi Showroom, fl«Tan 
STORE *J 541 W Tumtu* Ba*d San Jaw. CA 9501 + |4o,vi sw& 70IO' 
HETACL PRICING MAV VARY 



P.O. Box T7329 Irvine, Calif. 92713 

Direct Order Lines: (714) 558*8813 

(800) 854-8230 or (800) 854-8241 



DPLUERS LICENSE # OH MAJOR CREDIT CARD 
* t&HEOUIfl ED ON ALL CHECKS MONEY ORDER 
OR CASHiER CHECK WILL FACILITATE THE 
SHIPMENT OF TOUR PURCHASE 



O 
o 

-i 
o 
ca 

m 
33 
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PHASER Shockwave and invisible FORCE FIELD gen- 
erators. LASERS for weapons, cutting, burning, cloud 
writing, holography and special effects. NUCLEAR 
particle accelerators and detectors, PLASMA, ION, 
HIGH VOLTAGE, HIGH FREQUENCY TESLA COILS and 
LIGHTNING generators. TRANSMITTERS and CON- 
TROL devices lor security, telephones, intrusion detec- 
tion, nature listening, PLUS PLUS INFRASONICS, 
ULTRASONICS, ENERGY, CHEMICAL and PERSONAL 
PROTECTION and SAFETY DEVICES. SEND $1 for 
catalog of plans, kits and completed items to: 
INFORMATION UNLIMITED, INC. 
P.O. BOX 716, Dept. R8 
Amherst, N.H. 03031 




DISCOUNT 

5 BUY 
*3 DIRECT 

1-800-841-0860 tollfrh 

MICRO MANAGEMENT 
SYSTEMS INC. 

DEPT. NO. 1 5 

Downtown PIoeo Shopping Cont*r 

11SC S»cond Av», S.W, 

Cairo. Georgia 31728 

»1 3377-7110 Ga. Phon* No. 

Write For Free Catalog 



SAVE 
$10.43 



6100 DIGITAL DESIGN LAB 

A Unique design accessory 

for engineer, student or hobbyist 



V Rated "BEST VALUE" by instructors 



Designer only: $59.95 Assembled 
Kit: S49.95 



The 6100 UNIVERSAL DESIGNER Is an indispensible aid 
to digital IC design. Plugs directly into breadboard 
elements to provide most often used inputs and outputs 
at LOW cost. 

Save Time and Money! 

Quick and easy brwdboarding ■ Re-use as many times as you want 



connections 

■ Build digital circuits, games, audio 

circuits and more. 

■ Timesaving digital design aid 

Features Include: 

• 2 Bounceless pushbuttons 

• 2 Readouts with BCD Inputs 
•4 Switch outputs 
•8 LED monitors 



I Easy transition from prototype to 
wiring diagram 
I Ideal tor digital training classes 

I Great addition to Engineering lab 




• 2 Variable Clock Generators 

• 2 Decade Counters 

• 5-Volt Supply Pins 

• Complete Instruction Manual 



Shown with QTS9S »nd 2-OT59B 
breadboards {Not Included) 



Learn Digital Logic * 26 Experiments 

6101 "Experimenting with Digital Circuits" 

• All necessary parts Included 

• Learn gating, binary addition, subtraction and more 

• Get hands-on experience by building circuits and 
performing experiments. 

• No logic experience necessary. Good for beginners, 
Intermediates, electronic enthusiasts $29.95 

Assemble Circuits in Minutes— Re-use 

Components - GSC Quick-Test Breadboards 



NO RISK GUARANTEE 
iLIz. p l? dlJcls /ist9d ne «s do not met ™, r 

3S85& SUN?*' *"fl 

cays or a lull rofund. Vour sat station Is our 



New! 




JW Jumper Wire Design Asst. 

Contains 350 wires cut to 14 
different lengths, to fit breadboard 
modules, Pre-out, pre-formed and 
Individually color-coded. All wire solid 
tinned, 22 guage with PCV Insulation. 
Packed In convenient, sectioned box. $9. 95 




0T47B 

0T47S 



QT59B 
QT59S 



21654 Guide to CMOS Basics SB.95 

CMOS devices, their characteristics and design rules. 
22 useful experiments demonstrate concepts. 
2 1 452 Electron to s Thru Trou bla s hooting 10.95 

Practical troubleshooting situations and simple. 
reproducable examples, Fifteen chapters including 
question and answer section. Liberally Illustrated. 
21 626 Design of Transistor Circuits 12.95 

A self-teaching course on designing transistors cir- 
cuits. Explores fundamentals of active semiconductors. 

21 740 Basic Electricity / Electronics 29,95 

5 volume set features unique programmed teaching 
method. Provides basic preparation for electronics, 
radio and TV repair. No previous knowledge required. 



14803 NE 40th, Dept. ERE10 
Redmond, WA 98052 (206) 881-0857 

NAME 

CITY 




Please rush the following; 



(WAN, 

_ Design Lab, 

Designer only 

_ Designer kit 
_QT47B 
_QT47S 
_ QT59B 
_QT59S 



QUXN. 




J77.95 

59,95 

49.95 

2.59 

10.24 

2.99 

12.50 

ORDER TOTAL 

Add 6% tor postage 

Add S2.00 handling (under S25) 
Add S1 ,00 per $1.00 Insurance 
TOTAL 



JumperWlreAsst.S 9.95 
6101 Logic Course 29.95 



Book 21654 
Book 21542 
Book 21626 
Book 21740 



8.95 
10.95 
12.95 
29.95 



2.00 



FOR FAST DELIVERY CALL*. 

t fSe l e 1-800-426-1 044 



. ADDRESS . 



. STATE . 



.ZIP. 



.EXP. 
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□ VISA D MASTERCARD CARD HO 

D Please send information on additional products available. 

CIRCLE 46 ON FREE INFORMATION CARD 



. SEG. 




At SUHTROmCS, we offar Quality 

Industrial Grade, Prima 

Components 

Only... ^_ L ^ r Wb 

stock a full 

of electronic com- 

pononts for the Electronic 

Engines Technician or Hobbyist ,„ 

GLOBAL SPECIALTIES CORP. 

QUICK TEST SQIDERLESS 
BREADBOARD ELEMENTS 

07-599 J17.25 

QT/hSOB 2.75 

QT-47S. .8.76 

Q7.47B. 2.60 

OT-36S. 7 25 



LOGIC PROBE 

LP-1 . .J5COO 

LP-2. 2*00 

LP- J 77 OO 



IC TEST CLIPS 

re- 14 .. . . s 4 go 

PC-IB 4.7E 

re-24 .. 10.00 

PC-4G le.oo 



CT-35B, 
QT.1SS. 
QT-12S 
OT-B&. 

GT-7S 



Mm. :-i| ItiLS I II 



7400 S 13 7432 S.25 7496 S.40 741 32 S .74 741 SI 12,20 

7401 13 743B 39 7495 .95 74139 .74 7*182 73 

7402 19 7442 £7 7494 55 74141 .79 74184 3.QB 

7403 Ifl 744B 75 74112 1.92 74142 290 74185 2.05 

7404 ,19 7474 35 74110 1 .86 741 55 D5 7*183 73 
7410 .20 74B2 79 74121 .35 74191 .70 7*194 .05 
7420 .20 7483 50 74123 .50 741 56 05 74190 1.35 
7*26 .27 74B* 50 7*125 .48 74172 4 85 74221 1.25 
7428 .25 



l.l'A h-mVt II \i H..U il.'r I n 



74L5O0S ,22 
74LS01 .22 
74L5D2 ,22 
74LS04 .25 
74LSOB 30 
74LS10 .25 
74L911 .50 
74L512 .35 
74LS1E JS 
74LS20 .25 
74L$21 
74LS29 
74L327 
74LS2A 
74L532 
74LS38 



as 



741^42 * .66 

74L547 .70 

74LS54 .30 

74LS74 .45 

74LS70 .46 

74L&S3 .89 

74L5B6 .42 
74LSS2 
74LSflfi 

74LS1U -46 

74L54 22 .75 

74LS123 B7 
74LS124 2.65 

74LS125 JO 

7413132 .76 



.72 

1.05 



7* LSI 385 52 

74 LSI 38 -70 

74LS149 1.45 

74LS1S1 .75 

74LS153 75 

74LS156 1.05 

74L5158 70 

74L51BI .89 

74L81B3 .96 

74LS1 04 .99 

74LS1B8 2.35 

741S10B 1 35 

741,5174 .93 

74LS101 2.15 

74LS193 95 



74LS194S150 

74L$l85 .95 

74L.5188 90 

741.5341 1.50 

74LS244 LBS 

74LS248 1.19 

741,5207 .65 

74LS2DG 82 

74L5263 100 

741S295 1.00 

74LS302 1.20 

74LS360 at 

74LS39B 75 

7*L3393 2.00 

74L5395 l.BS 



74S00 5 44 74SB5 i .8* 74S1B3 51.20 745201 tTSO 



74S02 
74904 
74S08 
743 10 

74532 
74940 



74306 78 

74S107 .49 

745124 2.46 

74 53 32 fl& 

746134 75 

74S138 .98 
7451 51 



74S167 1.10 

745180 9.95 
745152 3.50 

7451 fi9 4.50 

745181 4.20 
745 1 95 1.67 



J4S268 
74S280 
J45261 14.80 

74S28B 4.50 
745387 

743471 
74S4 



1.00 
1.80 



5.70 
15.50 



40015 35 40135 48 4024 5 78 40495 .89 45085 .50 



4002 30 

400B 1.35 

4007 .29 

4009 1.35 

4010 .48 

401 1 .35 

4Q12 



4014 1.39 
401 11.35 

4018 .00 

4019 4B 

4021 1.31 

4022 1 25 
4023 



4028 95 

4032 1 10 

4034 3.25 

4040 1.29 

4041 1.20 

4042 35 
40*7 1.26 



4050 08 4510 1 30 

4051 1 15 4012 1 35 
4089 .75 4519 1 55 
4O70 .52 4532 1.95 
4072 46 4538 i .85 
4077 .45 4B41 1,95 
4085 160 4664 196 




1N270 I .23 1N91B 
1H749A .20 1N38O0 
1WB14 ,1Q 1N4DQ1 



13 1N4002 I 01 lN4i«4 I 13 
24 9N40O3 .09 1N4723 95 

.00 1N4QQ4 .10 1N4728 .25 



2N2222AS ,29 2N3065A } 76 2N9184 S' CO 2N9173 1 .23 
2«221 BA 3D 2N4401 .25 2N451B B8 2N5190 '05 
2N3063A 29 2N6O09 .60 2N54Q1 .35 2N5184 1,00 



FN0367J.&9 mQBOO 5195 MAN4B10 99 MAN(I7105 
FND6Q0 1 .20 MAN3620 49 W A >, 65 40 .99 MAN 9750 
FNQ607 .99 WAN383& .98 MAH89E0 



.T,W:Wiw»^i.',iJnuriwmi 



Micro practtter rUneDOOh, (4. 5 6 15 E 
An Ini'odueho'i eg MitrQcwnpuEfiri .... 

CRT Controllif Hind boot 

Sc'b-cb and E-D..ni«!irt|} B*|.io Pragrami 

9900 MP HiTJbEOi- .... 9B.9B Z-90 Pra>girimmifiB 

5809- Progirimmirifl .16 69 6602 Pri>ar*riinnng 



9.99 

16.99 
18 99 
18.99 



CARBON FILM 

RESISTORS 



'A W 10 (or 40C 
V, W 10 for SOC 



"■ra X13.00 608SA 96.70 

Z-60A 16.50 8800 7 50 

OOOOA 4,50 9036 5.50 

6080A SUPPORT DEVICES 

6212 92 90 B238 t* 50 

5216 2.00 8201 4 90 

6224 2.50 3253 7 50 
6228 4 50 



8B09 23.50 
8080 95.50 



S257 9 9.60 
6259 11.50 
8275 3Z-00 
8279 7.00 



RAM 8 




2101 |256>.4l 53.00 




:■■-■: !,-._-.,; , : -j j- 




:"-::'jr]r.i, 320 




2114 3.20 




21141.-2 4 .SO 




EPROM6/PHOM5 




2706 * 6 2D 




271fl 7 30 




2732 1*.?0 





WE ALSO SPECIALIZE IN 
JAPANESE COMPUTER 
AND ELECTRONIC PARTS 



CALL FOR 

VOLUME 

QUOTATIONS 



J^SUNTRONICS CO., m 



w 



12621 CRENSHAW BOULEVARD 
HAWTHORiNE, CALIFORNIA 90250 

^LOCATED niEXT 10 FOFIWUlA ATinhiATlONAu 
STOIrlEH0'UrtS;lM«n-Fn HlWBlW.-^ iDAKIbGflPM 
IN CALIFORNIA 0UT5I0E CALIFOnNiA TOLL FREE 

(213) 644-1143 1 -800-421-5775 

MaH Ondffl" — Ha Minimum: Sand .Mono? Qidir or Chock to 
P.O. BOX 1957. HAWTHORNE, CA 9Q2&Q USD y*i' VISA Or Wifilftr. 
cord jptaasfi nclurJo ifxni ration datai Add 52.00 MSiifji arxt handling 
Co ordnr. Caiitcmia ttEidEiiis add &* sales i*k 
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ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129i TRFn 

WIRED 




SPECIFICATIONS: 



CT-W * iwl 3 J*W - »:: Ul'--. 


II1&.M 


CTfO K ii « 3it puuwi* 




ffcTltJ- 


lt» .» 


AC 1 AC tdipur 


J.tJ 


fiP-l :-.i-:». .-!:.: V 




!..>; r. . ■■.j: 1 :: 


ii.n 


IjV ], M t r-> r-:-* i; Oi *r 




brfii b*M 


«« 



The CT-90 Is the most versatile feature packed counter available few less 
than $300.00! Advanced design features include three selectable gate times; 
nine digits, gate indicator and ■ unique display hold function which holds the 
displayed count after the input signal is removed! Abo, 1 1 OmHzTCXO time 
base is used which enables easy iero beat calibration checks against WWV r 
Optionally; an internal mead battery pack, external time base input and Micro- 
power high stability crystal oven time base are available. The CT-90, 
performance you can count on! 



Range 
Sensitivity: 

Resolution: 



Display: 
Time base: 



20 Hz to 600 MHz 

Less than L0 MV to 150 MHz 

Less than 50 MV to 500 MHz 

0.1 Hi (10 MHi range) 

1.0 Hz (60 MHz range) 

10.0 Hz (600 MHz range) 

9 digits 0.4" LED 

Standard- 10.000 mHz, 1,0 ppm 20-40'C 

Optional Micro-power oven-0.1 ppm 20-4O fl C 

8-15 VAC @ 250 ma 




7 DIGITS 525 MHz $99f IRED 

The CT-70 breaks the price barrier on lab quality frequency counteri 
Deluxe features such as; three frequency ranges - each withpre-ampHfication, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with | .0 ppm accuracy- that's .0001%! The CT-70 is 
the answer to ail your measurement needs, in the field, lab or bam shack. 



S.PF.CTF1CATTONS: 


Range; 


20 Hi to S2S MHi 


Sensitivity; 


Less than SO MV to 150 MHi 




Less than 150 MV to 500 MHz 


Resolution: 


1,0 Hz (5 MHi range] 




10.0 Hi (50 MHi range) 




100.0 Hi (500 MHi range) 


Display: 


7 digits 0,4" LED 


Time base: 


1.0 ppm TCXO 20-40'C 


Power 


12 VAC ® 250 ma 



PRICES 

CT-70 wired. 1 ye ar wan-anty S99, 95 
CT-70 Kit, 90 day parts war- 
ranty 

AC- 1 AC adapter 
HP- 1 Nicad pact + AC 
adapter/ charger 



84,95 
3.95 

12.95 



7 DIGITS 500 MHz $79^ ired 




PRICES: 

MINMD0 wired, L year 

warranty $79.95 

AC-Z Ac adapter for MINI- 

100 3. 9 J 

BP-Z Nicad pack and AC 

adapter/ charger 1 2, 95 



Here h s a handy, general purpose counter that provides most counter 
functions at an unbelievable price. The MINI- 100 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RP signal measurements, it can't be beat! Accurate measurements 
can be m ade from 1 MHz all the way up to 5 00 MHz wiih excellent sensitivity 
throughout the range, and the two gate limes let you select the resolution 
desired Add the nicad pack option and the MINI- 1 00 makes an ideal addition 
to your tool box for "iiv the- field" frequency checks and repairs. 



SPECIFICATIONS: 


Range: 


I MHi to 500 MHi 


Sensitivity: 


Less Ulan 25 MV 


Resolution' 


100 Mz( slow file) 




1.0 KHi( Fast gate) 


Display: 


7 digits, 0.4" LED 


Time base: 


2.0 ppm 20-40° C 


Power: 


5 VDC @ 200 ma 



8 DIGITS 600 MHz $159f TRFn 

WIRED 




SPECIFICATIONS: 




20 Hi to 600 MHi The CT-50 is a versatile lab bench counter that will measure upto600 MHz 

Lett than 25 rav to 150 MHz wju, g digit precision. And, one of its best features is the Receive Frequency 

^"h^ci 'uu™' l ° 6 °° MHt Ad 'P 1 "' which tunls *= CT - S0 ~ mt ° ' disital readout for any receiver. The 

, ' n /, ,r ,*™ ,,,, , adapter it easily programmed for any receiver and a simple connection to the 

10.0 Hi (600 MHi range) . , ,^ '. ,, , . . * . 

8 diflils 4 ' f 1 -F D receivers VFO is all that is required lor use. Adding the receiver adapter in no 

2,0 ppm 20-40* C WB v limits the operation of the CT-50, the adapter can be conveniently 

1 10 VAC or 1 2 VDC switched on or off. The CT-50, a counter that can work double-duty! 



PRICES 

CT-50wired,lyearwarranly SI 59.95 
CT-50 Kit, 90 day parts 
warranty 

RA-1, receiver adapter kit 
RA-1 wired and pre-program- 
med (send copy of receiver 
schematic) 



19.95 
14.95 



29.95 



DIGITAL MULTIMETER $99 ^ IRED 



»- iin-t 



PRICES: 




DM-TOO wired, 3 year warranty 


S99.95 


DM-7O0 Kit, 90 day parts 




warranty 


79.95 


AC-1, AC idaptor 


3.95 


BP-3. Nicad pack +AC 




adapter/ charger 


19.95 


MP-1, Probe kit 


2.95 



The DM -700 offers professional quality performance at a hobbyist price. 
Features include, 26 different rungca and 5 functions, all aTTir/i^cd in a 
convenient", easy ro use format. Measurements are displayed on i Large 3 1 /: 
■Ji-Rii. ■■'■ inch LED readout with automatic decimal placement, automatic 
polarity, overran gc Indication andovcrlcud protection up to 12.50 volts on all 
r.i n^« ( malting it virtually goof-pr oof! The DM -700 looks great; a h andsome, 
jet Hack, rugged AB5 case with convenient retractable tilt bail makes it an 
ideal addition to any shop. 



SPECIFICATIONS 

DC/ AC volts 100 uV to I KV, 5 ranees 

DO AC 

0.1 uA to 2.0 Amps, 5 ranges 

0. 1 ohms to 20 Megohms. 6 ranges 



current 

Resistance; 

Input 

impedance 

Accuracy: 

Power 



10 Megohms, DC/ AC volis 
0.1% basic DC volts 
4 'C cells 



AUDIO SCALER 

For high resolution audio measurements, multiplies 
UP in Frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hi reiolution! 

S29.95 Kit S3 9. 95 Wired 



ACCESSORIES 

Telescopic whip antenna - BNC ptup> „..,.,,,... S 7.95 

High impedance probe, light loading . . , T ...„ r ,....,, - 1 5.95 

Low pass probe. For audio measurements .:.: 1 5.95 

Direct probe, general purpose usage , . . T T . . . * . 1 2.95 

Tilt bail for CT 70. 90, MINM00 3.95 

Color burst calibration unit, calibrates counter 

against color TV signal -■ . 14.95 



n iiysi, !l: .in ii :i. in. 

2575 BA1RD RD, • PENFIELD, NY 14526 



PHONE ORDERS 
CALL 716-586-3950 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 
MHi. Small siie, powered by plug transformer-included, 

• Flat 25 dbgain 

• BNC Connectors 

• Great for sniffing RF with pick-up loop 

S34.95 Kit £44.95 Wired 
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LOW TIM DC STEREO 
FRE-AMP KIT TA-10 20 

Incorporates brand-new D.C. design that gives a frequency 
response from OHz-lOQKHz ± O.SdB! Added features 
[ike tone defeat and loudness control let you tailor your 
own frequency supplies to eliminate power fluctuation? 
Specifications: • T.H.D. less than 005X • T.I.M. less 
than .005% • Frequency response: DC to lOOKHz ± 
0.5dB • R1AA deviation: ± O.ZdB • S/N ratio: better 
than 70dB • Sensitivity: Phono 2MV 47K/AUX. 100MV 
100K • Output level; 1.3V • Max output: 15V • Tone 
control: bass ± lOdB @ 50Hz/treble± 10dB@ 15Hz • 
Power supply: + 24 D.C. @ 0.5A 

Kit comes with regulated power supply, all you need is a 
48V C.T. transformer <& 0.5A. 

ONLY $44.50 

Xformer 

$4.50 ca. 



100W CLASS A POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes Mils unit 
unique En its class. Crystal clear; 1 00 watts power output 
will satisfy the most picky fans. A perfect combination with 
the TA-1020 low T.I.M. stereo pre-amp. 
Specifications: 

• Output power: 100W RMS Into 8-ohm 
125W RMS into 4-ohm 

• Frequency response: 10Hz-10QKHz 

• T.H.D.: lass than O.G08S& 

• S/N ratio: better than 80dB 

• Input sensitivity: IV max. 

• Power supply: ± 40V @ 5 amp 

• One channel, needs two for stereo 

TA-1000KIT 

$51.95 

Power 

transformer 

$24.00 each 



50 WATTS ALTO STEREO BOOSTER 
BY VERTRONIX 

Spedficat Ions: • 50 watts RM S total ( 25 W + 
25W) 

• Frequency Response: ± 
5dB. 2OHz~20KHz 

• T.H.D.: 0.2% at full rated 
output 

• Input Impedance: 20K ohms 

• Crosstalk: Better than 90dB 

• Sensitivity: 1,5V for full 
rated output 

• S/N Ratio. Greater than 95dB 

• Speaker Load: 2 ~8 ohms 

• Voltage Supply: 9~ 18V D.C 



Model V- Amp 500 

REG. PRICE 

$119.00 EACH 

OUR SPEC1 ALPRICE 

$55.00 EACH 



"FISHER" 30 WATT STEREO AMP 

M± A MAIN AMP (15W x 2) 

AMU Kil Includes 2 pes. Fisher PA 301 

JfS [ Hybrid IC all electronic parts with PC 

5rf JcSrl Board . Power supply ± 1 6 V DC (not 

p included). Power band with (KF1%± 

Super Buy 3dB). Voltage gain 33dB. 20Hz-20KHz. 

Only $18.50 



5W AUDIO AMP KIT 

2 1_M 3S0 with Volume Control 
Power Supply 6 1SV DC 
ONLY 

$6.00 EACH 



ijjiui.i 



2 WATT AUDIO AMP 

Pre assembled units. All you need is to hook up the 
speaker and the volume control. Supply voltage from 9** 
15V D.C. measures only 2" x 3W" making it good for 
portable or discrete 
applications. Comes 
with hook up data. 

BUY 2 FOR 

$4.99 



1 WATT AUDIO AMP s? 

All parts are pre -assembled on a mini PC 
Board. Supply Voltage 6*>9V D.C. 

SPECIAL PRICE $1.95 ea/ 



NEW MARK III 

9 Step's 4 Colors 
LED VU 

Stereo level indicator kit with arc-shape display panel!!! 
This Mark III LED level indicator Is a new design PC board 
with an arc-shape 4 colors LED display (change color from 
red, yellow, green and the peak output indicated by rose). 
The power range is very large from — 30dB to +5dB. The 
Hark III indicator is applicable to 1 watt - 20 Q watts 
amplifier operating voltage is 3 V-9V DC at max 400 MA, 
The circuit uses 10 LEDs per channel, It Is very easy to 
connect to the amplifier. Just hook up with the speaker 
output! 

IN KIT FORM $18.50 



MARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicator kit consists ol 36 4-color 
LED (15 per channel) to indicate the sound level output of 
your amplifier from — 36dB +3dB. Comes with a well- 
designed silk screen printed plastic panel and has a 
selec tor switch to allow floating or grad ual output indicating. 
Power supply is 6 l£V D.C. with THG on board Input 
sensitivity controls. This unit can work with any amplifier 
from lvV to 200WI 

Kit includes 70 pes. driver transistors, 38 pes. matched 4- 
color LED, all other electronic components, PC board and 
front panel, 

MARK IV KIT 

$31.50 



MARK V 15 STEPS LED 
POWER OUTPUT INDICATOR KIT 

All functions same as Mark IV but this is with 
heavy duty aluminum front plate and case. 
Can be easily slot into the front panel of your 
auto, truck or boat. Operates on 12V DC. 



$41.50 EACH KIT 



SOLID STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA-2500 

Specifications: 

• Total Harmonic Distortion; Less than 0.05% 

• In termed ulatl on Distortion: (70Hi:7KHi - fclSMPTE 
Method) Less than 0.03% 

• Frequency Response: Overall 1.0Hz *^ lOOKHz 
+0.5dB, -IdB. 

• RIAA Curve Deviation: (Phono) +0.2dB, -0 2dB 
pons'- 15KHzJ 

• Channel separation (at rated output lKHz) 

• Phono, Tu ner. Auk and Tape Monitor belter t ban 7 Od B , 

• Input sensitivity and impedance (1 KHz for rated output) 
Phono: 2MV 47K ohms Aux: 130MV 50K ohms 
Tuner 130MV 50K ohms Tape: L30MV 50 K ohms 
Graphic Equaliser control: 10 Band Slide Control 
Frequency Bands: 31.5Hi; G3Hl; 1 25Hz: 250Hz;S0OHz; 
lKHz: 2KHi: 4KHz; 8KHz; 16KHz also with on panel 
selector for Phono, Tuner, Aux 1 and Aux 2. 

Power Supply: 117 VAC 

Kit comes with all electronic components, transformer. 

instructions and a 19" rack mount type metal cabinet. 



MODEL TA-2500 
$119.00 PER KIT 



PROFESSION AL REGULATED VARIABLE 
D.C. POWER SUPPLY KIT 

All solid state circuitry with h I gh efficiency power transistor 
2SD3SS and IC voltage regulator MCI 733 Output 
voltage con be adjusted from 0-30V at 1 amp current 
limited or G-15V at 2 amp current limited. Internal 
resistance is less than 0.005 ohmi ripple and noise less 
than 1 MV, dual on panel meter far voltage and amp 
reading, also with on board LED and audible over load 
Indicator. Kit comes with predri lied RC. board, instructions, 
all necessary electronic componenls. transformer and a 
professional look metal cabinet. The best project for 
school and the most useful Instrument for repairman 
Build one today! 

MODEL TR 8SA ^ 15V D.C. 2 amp 
MODEL TR SSB G~3QV D.C. 1 amp 



* • 



$59.50 PER KIT 



REGULATED DUAL VOLTAGE 
SUPPLY KIT 

± 4 f 30V DC 800 MA adjustable, fully regulated by 

Fairchild 78MG and 79MG voltage regulator I C Kit 

includes all dec Ironic parts, 

filter capacitors. E.C.. heat 

sinks and P.C. board. 

$12.50 PER KIT 



POWER SUPPLY KIT 

0-30V D.C. REGULATED 
Uses UA723 and ZN3055 Power TR 
output can be adjusted from 0.30V, 2 
AMP. Complete with PC board and all 
electronic parts. Tranformer for Power 
Supply. 2 AMP 24V x 2 $9.50 



0-30 Power Supply | 

$10.50 each 



AUDIO OUTPUT dB METER 



\ OS 



„■'■: 



Meter made of clear plastic 
with a silver white face 
plate. Scale reads from 
-20 +3dB, Meter also 
comes with an Internal 
dial light. 



MODEL oF-3 

$6.50 EACH 



TWO IN ONE PANEL METER D,C. VOLTAGE 
AND AMP IN ONE 



D.C Volts reads 0-50 

D.C Amp reads 0-3 

Meier case made of btackptas-l 

tic wtth a white scale plate and | 

glass window. 



ELECTRONIC DUAL 
SPEAKER PROTECTOR 

Cutt off wh en clrcu It is shorte d 
or over load to protect your 
amplifier as well as your speak- 
ers. A must for OCL circuits. 

(ii KIT FORM $8.75 EA. 



^% FORMULA INTERNATIONAL INC. 
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12&03 CRENSHAW BLVD . HAWTHORNE. CA 90250 
PHONE: [213)973-1921 * (213} 679 -5152 



*ST-6S0 $12.50 EA. 



POCKET STEREO CASSETTE PLAYER 
WITH STEREO HEAD PHONE 



This unit is a high 
fidelity stereo player 
which will give you 
years of listen ing plea- 
sure and follow you 
wherever you go. 
Made by the same 
company an Japan 
who use the "Big 
Name/' 

Complete set comes 
with 1 Stereo head- 
phone. 3 AA size al- 
kaline batteries. I 
leather like carrying 
case for player and 1 
cany ing case for stor- 
age of 4 cassette tapes 
and 1 demo tape. 



sr 



MODEL SWM-33 

OUR DIRECT IMPORT PRICE 



$67.50 
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FOR COMMERCIAL FREE 
TV BOX BUILDERS 

MC135S $2 50 LM 7815 $1.20 

MC1350 $2.00 NE565 $2.00 

MC 1330 S3.00 Connectors Set $1.00 

LM 1458 J 1.00 I.C Soete! Set $2.00 

LM380 $2.00 Matching Transformer $1.40 

Sanyo UHF Tuner $35.00 Tolrlod Colls 
Capacitors Set $12.50 (Set ol 4) $3,00 

Resistors Set $2.00 Speaker Cabinet $12.95 

Trim Pots: Transformer 

Trim Caps Set $13.50 18V 800MA $3.00 

Pots and Knobs $2.00 

We sell you all the above components In a package for 
$ 1 25.00 and you wl II recc iw a (ree predri lied P.C. board 
and instructions at no charge! 



SANYO UHF VARACTOR TUNER 

For UHF CH 14 S3 

Tuning voltage + 1V'*-' +28V D-C. Input Impedance 75 

OHM. I.F. band width 7- 16 MHi Noise figure 11.5dB 

MAX. Size 2»"l 1 W K Si". Supply voltage 1 5V D.C. 

Sound l.F. - 58 MHz 

Video I.F. = 62 5 MHz 



Al! units are brand new 
from Sanyo, 
MODEL 115-B-405A 

$35.00 EACH 



Tuner is the most important part for the circuit. Don't let 
those $19.00 tuners fool you! 




TV GAME BOARD 

PLAYS 4 GAMES; TENNIS; HOCKEY; HANDBALL 
AND JAI-ALAI 
All boards compl ete wit h nil parts ready to play. Requ ires 
6C size batteries and a small speaker for sound effects. 
The boards were surplus from a, famous game manufac- 
turer. They will play on all US standard black and white or 
color TV sets. {Regu lar price for these ga mes were J39.5G 
each] OUR PRICE ONLY $6.50 EACH 



TENNIS 



JAI-ALAI 




PART * 57456 



HOCKEY HANDBALL 



ELECTRONIC PIN BALL MACHINE 



That sounds and plays like the 
real thing. At! units are brand 
new hut without the case Func- 
tions of the game Include 
double flipper control, kicker 
control, 1-4 players, 3 speed 
ball control tilt switch, auto- 
matic score, extra bonus cave 
and many more. All solid state 
with LED panel, no moving 
parts, Requires 9 V battery to 
operat e, speaker not i nc I u ded. 



A perfect gift for yourself or friends, 
SPECIAL $8.99 EACH SPEAKER $1.25 EACH 




ELECTRONIC MUSICAL TELEPHONE 
REST KIT 

This telephone rest can be used as a door charm, an 
audible Indicator and for many other sound projects, The 
special custom made I.C is pre programmed with 4 
musical tunes, Kit comes with a nice looking plastic case, 
pre- drilled P.C. board, volume control, special sound I.C 
speakers and all electronic components and Instructions. 
Ideal for home or school projects. 



BUY 

NOW! 




SPECIAL 
PRICE! 
ONLY 

$15.50 PER KIT 



MODEL FIH-3000 



LCD CLOCK MODULE! 

• 0.5" LCD 4 digits display • X'tal controlled circuits • 
D.C. powered (1.5Vbattery) • 12 hr. or 24 hr. display • 
24 hr. alarm set • 60 min. countdown timer • Onboard 
dual back-up lights • Dual time zone display • Stop 
uiatch function. 
NIC1200 (12 hr) 
NIC2400 (24 hi) 
ON SALE 

$16.99 each 




0.5" LED 
ALARM CLOCK MODULE 

Assembled! Nat a Kill 
Features: * 4 digits 0.5" LED Displays * 12 hours real 
time format * 24 hours alarm audio output * 59 min. 
countdown Elmer * 10 min. snooze control 

ONLY $7.00 EACH 
SPECIAL TRANSFORMER 
FOR CLOCK 

$2.50 




DIGITAL TIMER/CLOCK 

■ 24 Hour preset time to turn on or off 

• 12 Hour green 0.5" display for time 

• operated on 12" 16V AC. 

The whole timer is self 
contained In a compact 
plastic case (as seen in 
photo). Designed for VTR 
with push button switch 
for easy setting. Limited 
quantity available. 

MODEL VEQ 0143 

SPECIAL! NOW ONLY $12.94 




MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

*V?k MJ2955 ™P !5 n War!s BV"60V $3.50 
v 3 ^ 2N3055 NPN 3JWat!s I.C=15A per pair 

MJE2955PNPq nuJ; ,,,. BV=60V S3.00 
MJE3055NPN I.C.= 10A per pair 






MJ15003 NPN ? , n u, .. BV-140 V $12,00 
MJ1S004PMP W 1C.=20A perpair 



All above parts guaranteed to be prime and come 'with 
data sheets. 



MUFFIN FANS FOR EQUIPMENT COOLING 

These fans are pu lied out from 
used computers. Bui carefully 
cleaned by ultrasonic cleaner. 
All In "llke-new ,h condition. 
Size 4 11/16" K 1-1/2" x 
4 11/16". 
MODEL MF505 

$9.50 EACH 




FLUORESCENT LIGHT DRIVER KIT 

I2V DC POWERED 
Lights up 8^1 5 Watt Fluo- 
rescent Light Tubes. Ideal 
for camper, outdoor, aufo 

or boat. Kit includes high 
voltage coil h power transistor, 
heat sink, all other electronic 
parts and PC Board, light 
lube not included! 




$6.50 Per Kit 



PRESS-A-L1GHT SELF 
GENERATED FLASHLIGHT 

Never worry about battery, EXCLUSlVE!$3.95 ea< 

because it has none! Easy lo M 

carry in pocket and handy to 

use. Ideal for emergency light. 

It generates its own electricity 

by squeezing grip lever. Put 

one In your car. boat, camper 

or home. You may need It 

some time! 



Model F-179 




No FCC license 

required. 
OUR PRICE 

$49.50 

ADDITIONAL 
MICROPHONE 

[TRANSMITTER) 
AVAILABLE 

ATS 28 .00 EACH 




MURA WMS-49 



CRYSTAL 

CONTROLLED 

WIRELESS 

MICROPHONE 

SYSTEM 

Transmitter: FET mic for flat 30 
y^lS KH* response extra con- 
trolled 49M Hz AM Band for drift- 
free performance, 100 MW 
output (range approx- V* mile) 
for reliable long range 
transmission. Powered by 
a 9V radio baltery (in- 
ducted). 

Receiver Extra controlled 
locks on 49MHz trans- 
mitter signal 
Wlthon panel 
VU meter 



monitors the signal strength from the microphone. Stan- 
dard phone jack outlet connection to a P,A. or other phone 
input, 9V battery Included. This professional set is Ideal for 
on si age, in field, church, in house or outdoor use. 



SUPER FM WIRELESS MIC KIT- 
MARK III 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp. Transmits FM Range (88- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condenser 
microphone that comes with the 
-XJ itv 4 ^^ kit, allows you to pick up any sou nd 

within 15 ft. away! Kit includes all 
electronic parts, OSC colls, and 
PC Board. Power supply 9V D,C. 

fmcios $11.50 PER KIT 



jfk 



WEM-36 FM WIRELESS MICROPHONE 

TEET MODEL WEM-36 is a factory assembled i : M 
wireless microphone powered by two AA size batteries. 
Transmits in the range of 8S-10S MHz with 3 transistor 
circuits io meet with F.C.C part 1.5 regulations. Element is 
built in a plastic tube type case with an omnidirectional 
electret condenser microphone unit, By using a standard 
FM radio, signal can be heard anywhere on a one-acre lot, 
Sound quality was judged "very good." 



MODEL WEM-36 



$16.50 EACH 



WHISTLE ACTIVATED SWITCH BOARD 

All boards are pre-assembled and tested. Your whistle to 
its FET condenser microphone from a distance, as far as 

30 feet away (sensitivity can be easily adjusted) will turn 
the switch on, then match your whistle to it again, then It 
turn s off. Ideal for remote co nfrol toys, electrical apptla nee 
such as lights, coffee pots, TV, Hi-Fi, radio or other 
projects. Unit works on 9V D.C. 



MODEL 968 

$4.50 EACH 




■ ; K 



ULTRASONIC 
SWITCH KIT 



Kit includes the Ultra Sonic Transducers. 2 PC Boards, for 
transmitter and receiver. AH electronic parts and instruc- 
tions. Easy to bu Lid and a lot of uses such a s remote control 
for TV. garage door, alarm system or counter. Uni! 
operates by 9-12 DC. $15.50 



ELECTRONIC SWITCH KIT 



CONDENSER TYPE 
Touch On Touch Off 
uses 7473 I.C- and 



12V relay 

$5.50 each 




^% FORMULA INTERNATIONAL INC. 
^0 
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<Jt Components Express, Inc. 

^^ Hate you A.ssed your compufer la/e^^' ^ 

1380 E Edmger UnitCC Santa Ana. CA 92705(714) 558-3972 



BROAD BAND MICROWAVE 

RECEIVER SYSTEM 

1.8GHZ to 2.4 GHZ 



only 
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$295. 




/B-nn 



With built-in-converter to channel 
2. 3, or 4 of any standard TV set. 



34" Dish 

Feed-Horn Receiver 
Mounting Bracket 
Mounting CEamp 
■ fnstrucltons 



RANGE: 
SCOPE: 



■ 750 Ohm to 

300 Ohm Adapter 

• 60 Feet Cook Cable 
with Connectors 

• 3 Feet Coax Cable 
wllh Connectors 

300 Ohm to 75 Ohm 
Adapter 

Line of sight to 250 miles. 

Will receive within the frequency band from saieliies. 

primary microwave stations, and repeater microwave 

booster stations. 
CONTENTS: Completely packaged In 19"x19"x4 1/2" corrugated 

carton complete with list. 
WARRANTY: 

ISO days for all factory defects and electronic failures for normal 
u'seage and handling. Defective subassemblies will be replaced with 
new or re -manufactured sub assembly on a 48 hour exchange 
guarantee. 

This system Is not a kit and requires no additional devices or 
equipment other than a TV set to place in operation. 

Dealer inquiries inviied 
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DON'T 
FORGET 




USE 

YOUR 

READER 

SERVICE 

CARD 



SURPLUS TOY BARGAIN 
FOR EXPERIMENTERS! 

These modules were originally designed for a 
"quick draw" type game; each module includes 
infrared LED/ detector, sound generator IC, lilt 
switch, and several other components, "Shoot" at 
a similar gun; if you hit tt first, the other gun won't 
"fire". We're selling these for parts, but most 
modules are operational - ju3t add battery and 
speaker. 10 modules/SS.as; 25 modules/ $19. 95. 



"SALE PRICE! AP Products solderless bread- 
board kit. With 1,032 solderless plug-in tie point 
L capacity. Was $24.95, nowS19.9S 



SOLDERTAIL SOCKETS 

8 pin 100/S5.95; 14, 16 & 16 pin S0/S4.95; 20 pin 
40/S4.95; 24, 28 pin M/S4.9S; 40 pin 2Q/S4.9S. 

POWER SUPPLIES 

12 VOLT S AMP: $44.50. Wilh crowbar over- 
voltage protection, current limiting, adjustable 
output 11 -14V, RF suppression, easy assembly. 
Does not Include enclosure and line cord. Allow 
$10 for shipping; excess refunded. 

1/2 AMP POWER SUPPLY: JB.OO (specify 5, 6, 
8, or 12 Volt operation). Regulated, short-proof, 
Ihermally limited, 1 A Intermittent operation. Less 
case and hardware. 

BIPOLAR SUPPLY H13-XX: S15.00 (specify + 5V, 
t6V, tav, t9V, +12V, or +15V operation). 
Regulated, very simple assembly, virtually blow- 
out proof, delivers, +250 mA minimum per side. 

CMOS 1CS 

4012-S Dual 4 input NAND 12/S2 

4020-5 14 Stage counter 4/ S2 

4023-S Triple 3 input NAND 12/S2 

4044-S Quad R-S latch 4/S2 

4046-S Phase locked loop 2/S2 

4071-S Quad 2 Input OR 12/S2 

4093-S Quad2lnNANDSchmittlrig 4/S2 

4507-S QuadEX-OR 4/S2 

4510-S BCD up /down counter 2/S2 

451 1-S BCD lo7seg decode /drvr 3/ $2 

4512-S 8 channel data selector 4/S2 

51 01 -S CMOSIKIowpowermemory 1 0/ $1 7 . SO 



LOWEST PRICE EVER: 

EIGHT 16K DYNAMIC 

RAMS FOR $19.95! 

Fast Mow power RAMs expand memory In | 
TRS-S0* i.'U.'Ni and Color Computers, Heath H89 r 
Apple, newer PETs, etc i year limited warranty 
Add S3 for two dip shunts & conversion | 
instructions tor TRS-fiO'* I. 

-"«3r* ,, i ik»-«i (t =* Timo T 

TO-220 NEGATIVE 

VOLTAGE 

REGULATORS 



7906 -6V regulator 2<$2 

7908 -BV regulator 2/S2 

7912 -12V regulator 2/S2 

79M15 -15V regulator 2/S2 

7918 -18V regulator 2/S2 

7924 -24V regulator 2/S2 



LOWEST 

PRICE 

AROUND: 

MA1003 CLOCK | 

MODULE 

12V CLOCK 

MODULE 

S 10.96. 

MATCHING 

.CASE: $3,95. 



MISCELLANEOUS SPECIALS 

N P N t ransi stor s I m I lar 2N3904 1 00 / $7 ,95 

PNP transistor simitar 2N3906 100/SB.95 

General purpose silicon signal diodes 50/&2 | 

GT5306 NPN dariington. mln gain 17000, 

25V 200 m A , TQ92 packag e 1 00 / SB . M 

1000 uF 35V axial capacitor 10/S2-00 I 

10.000 uF 10V axial capacitor 5/S2.00 | 

S-100 card edge connectors 10/S29.50 

R e si 3 tor as si . ( c u 1 & ben 1 1 eads) 1 000 / S 5 

RCA phono Jacks - these are super quality, closed 

circuit jacks that are the best we've seen in 

years. American made, 20/S1 .95 

2102 low power 1 K static RAM 1G7S9.90 

4N28 opto-coupler 6 pin minidlp, 

MCT-2HL-1 pinout 5/S2 I 

SN7&477 complex sound generator 1/S2.SO 

TERMS: Cal res add tax, Alfow 5% shippings excess I 

refunded Orders- under jis add s? handling. VISA' and 
Mastercard* orders (525 minim u ml call t*1 Si 5B&Q536, 24 

tira. includt atrsfll address tor UPS. Prices aubjact to 
change without notice; limited quantity on most Herns. 



ELECTRONICS 

BOX 2365, OAKLAND AIRPORT, C A 94614 



Enjoy Satellite TV Now 




Better than Cable TV-Over 200 TV and radio 
services. Why waste money? Learn the whole 
story and build a video system the family can 
enjoy. No commercials, FREE movies, sports 
and Vegas shows -worldwide, crystal clear 
reception connects to any TV set. Big (8x 1 1 in.) 
book loaded with details, photos, plans, kits — 
TELLS EVERYTHING! Satisfaction Guaranteed. 

Send S7.95 TODAY! Add S2.00 for 1st class (air mail] or call 
our 24 hour COD rush order line (3B5) 862-506B. 

GLOBAL ELECTRONICS, 

P.O. Box219-E, Maitland, Florida 32751 



CATC I I ITEVICIOM 
ftATFI I ITPVISIQN 

SATELLITE VISION 

Wt m in«l#c turfl thi highlit ip*G 3-fTWrtfrr data a video 
dish in tht WOtbti 410b o*in' Wi ilia Mil flirtrci. 



lmms-ai*lf da liver) at you ptc* up Cwnpltis ,— 
diiiili including meiine TV inrormat or- pi) 1 
*i mtng ms tvici and d i scou n t sC hid u ln> . Send a fcC ■ 



~ iR e 



P O B0< Ml 
C*ss*lt*r*Y. Ftond. 32707 




SATELLITE TELEVISION 

SATELLITE television. ..Howard/Coleman boards 
to build your own receiver. For more Information 
write: ROBERT COLEMAN, Fit. 3, Box 58-ARE, 
Travelers Rest, SC 29690 

SAVE SSS! Satellite television manual, source 
catalogue. Dishes, receivers, complete systems. 
Design, programing. Illustrations, photos. $3.95. 
WESTCOLONY, Dept-E, Box 9471, Fresno, CA 
93792 

BUYING satellite television earth station? Save 
money, make intelligent decision on equipment 
you buyl You need Lee Electronics' Satellite Earth 
Station Reference Manual And Buyers Guide. 
Comprehensive, educational, layman, engineer. 
Send $18.95 plus $2.00 handling, OLIVE LEE, 
Box 4127, Shawnee Mission, KS 66204 

SATELLITE TV antenna, 10 ft. fiberglass, com- 
plete, polar mount, $1950,00, electronics at cost 
also. TRI-STAR COMMUNICATIONS, Box 843, 
Erie, Ml 48133 (419) 726-1095 



Satellite TV 

FOR THE HOME 
Sick of Network TV? 

Our receiver lets you get 
over 75 Channels of tele- 
vision directly from eartti- 

orbiting cable TV satel- 
lites' HBO, Showttme.su- 
per station a. sports and 
movie* worldwide. 



We don't Just 
sell information! 
We Manufacture 
Hardware! 




From offshore oil rigs, 
data links to hotels 
and backyard instal- 
lations, we wrote the 
book. Constantly up- 
dated, our 94 Page 
technical information book and catalog gives you all 
', Ihe facts Inexpensive dishes, feeds, telem- 

etry soltwa r e. kits and more. Recom- 
mended reading by NASA. The Office 
of Consumer Affair; end quality corn- 
pan ies I i k e R ockwai I . o of 1 1 n s . Se nd 
(TtttKM CAU 

24-hrr. COO. HoWn* 




1305) 339-7600 

°SPACECOAST 

neSEAFCH COHPORA1ION 

P.O. Box 442-E, Altamonle Spgs. FL 32701 
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Radio Shack is America's Parts Place 

No Minimum Order! No Waiting! Low Prices! 






ave! Low-Power L ™ 

Schottky ICs 



Faster Than TTL ♦ With Pin-Oul & Specs 



Archer Project Boxes 
n For the "Pro" Look NEW 



Solar Cells— Harness 
The Power of the Sun 



Description 


Type 


Cat. No. 


Reg, 


Salt 


Quad 2- In put MA NO Gate 
Quad 2- In put NOP, Gate 
Hex Inverter 
Quad 2- In put AND Gale 
Quad 2-lnput OR Gate 


74LSOO 
74LS02 
74LS04 
74LS08 
74LS32 


276-1900 
276-1902 
276-1904 
276-1908 
276-1915 


.79 

.79 
.79 
.79 
.89 


.59 
.59 
.59 
59 
.69 


Dual D Flip-Flop 

4-Bit Bistable Latch 

Decade Counter 

Retrig. Monostable Multivibrator 

1 of 8 Decoder/Demultiplexer 


74LS74 

74LS75 
74LS90 
74LS123 
74LS133 


276-1919 
276-1920 
276-1923 
276-1926 
276-1939 


.79 

,99 

1.09 

1.49 

119 


.59 
.79 
.89 
1,19 
.99 


4-Binary Counter 
8-Bit Shift Register 
Quad D Flip-Flop 
Up/Down Binary Counter 
Octal Inverting Bus/Line Driver 


74LS161 
74LS164 
74LS175 
74LS193 
74LS240 


276-1931 
276-1932 
276-1934 
276-1936 
276-1940 


1.39 
1.39 
1.19 
1.49 
1.99 


1.09 
1.09 
.99 
1,19 
1.49 


Octal 3-State Non-lnv. Driver 
Octal Non-lnv. Bus Transceiver 
Hex Buffer (3 State) 
Octal D Latch. Fall-Through 
Octal D Rip-Flop (Edge Trig) 


74LS244 
74LS245 
74LS367 
74LS373 
74LS374 


276-1941 
276-1942 

276-1835 
276-1943 
276-1944 


1.99 
2.99 
1.29 
2.39 
2.39 


1.49 

199 

.99 

1.59 

1.59 




NEWl3 95 



H Distinctive coloring, end-panels of ABS 
plastic, slots and standoffs for PC boards. In- 
cludes screws, self-slicking feet. 2V<x5x5'/< in. 

270-218 7.95 

SS Portable case has compartment for bat- 
teries, too. rAx3ttx5¥». With hardware. 
270-219 3.95 





Microwave Transistor 



NEW! jPs, 



Solar cells convert light directly into electricity. Use 
Ihem to power electronic projects, radios, calculators, 
and small DC motors, or to charge batteries. Connect 
in series for more voltage, and In parallel for more 
current. Typical voltage. 0.42V. Prime quality— ideally 
suited for solar panels. 



299 



MRF-901. Small- signal UHF/microwave amp 
useable to beyond 2 GHz. Gain: 1MB. noise: 
2.0d8 (typical at 1.0 GHz). With full specs. 
276-2044 2.99 



Fig. 


Size 


I Max. Currenl 
(Short Circuit) 


Cat 
No. 


Each 


I A 


2,5x5cm 


0.2A 


276-124 


3.95 


® 


5x5cm 


0.5A 


276-125 


5.95 


m 


5x10cm 


1.0A 


276-126 


9.95 


m 


4 in. dia. 


2.0A 


276-127 


16,95 



Low-Leakage 
Electronics 

NEW! 

Low As 

16 WVDC Minimum T"*? 

Premium capacitors with radial leads re- 
place tantalum types in most applications. 
Sub miniature. 




uF 


Cat. No 


Each 


.1 


272-1415 


.49 


.22 


272-1416 


49 


.47 


272-1417 


.49 


.68 


272-1418 


.49 


1.0 


272-1419 


.49 


2.2 


272-1420 


.59 


3-3 


272-1421 


.59 


4.7 


272-1422 


.59 


6.8 


272-1424 


.59 


10.0 


272-1423 


.59 


22.0 


272-1425 


.69 


33.0 


272-1426 


.69 



DIN-Type 5-Pin 
Inline Socket 




NEW! 149 



Accepts male DIN-type 
plugs with three or five 
pins. Extend audio, video, 
computer connections. 
Solder terminals. 
274-006 1.49 



TIL41 4 infrared 
Phototransistor 

NEW! 89° 



Suitable lor Id switching 
links, data links, wireless re- 
mote control. NPN. 50-mW 
dissipation. 276-145 — B9 C 



SPST Toggle Switch 
With LED Indicator 



NEW! 
299 



Mini 

LED 

in 

Toggle 



Illuminates when in 
"on" position. 5A. 
12VDC use only. 
y.x^x'6. Vit in. mount- 
ing hole. 275-680. .2.99 




'hase-Locked Loops 

%NEW! 
ri59 



LM1800. FM stereo decoder. 40dB chan- 
nel separation. 16-Pin DIP. 276-1719 2.49 
565. For SCA and RTTV decoders, mo 
dems, frequency synthesizers, TTL, 
CMOS compatible. 14-Pin DIP. 
276-1720 1.59 



Receiver ICs 



Tfjpi NEW! f^fi 

^L Low As 

TTTW 1 79 

® MC1330. Fully- balanced multiplier de- 
tector with excellent linearity. Replaces 
original equipment in many solid-state TV 
sets With specs. 8-pin DIP. 
276-1757 .2.49 

;§} MC1350. Universal IF amp with AGC. 
At-home in both radio and TV receiver cir- 
cuits. Usable in DC to beyond 60 MHz. 
AGC range is -60dB min. With specs. 8-pin 
DIP 276-175B 2.19 

B MC1358/CA3065. Greatly simplifies 
home-brew receiver projects! Also popular 
replacement IC in many TV sets. IF amp. 
limiter. FM detector and audio driver in 14- 
pin DIP With specs. 276-1759 , 1.79 




DPDT 

Momentary 

Switch 



Automatic spring return to the center- 
off position. For experimental projects, 
more Six amps @125VAC. 
275-637 3.19 



'ery High-Speed 
Diodes 




Three DC Motors 



NEW! 
1" 



Pkg. 
of 2 



5082 -ZB35 .^chottky barrier diodes. Use 
with 1JHF and Microwave mixers. Maxi- 
mum capacitance: ipF. 
275-1124 Pkg. Of 2/1.99 




Great for use in models, robots, solar 
protects or even as a low-power genera- 
tor. 1VJ-6VDC. 273-208 . . .Pkg. of 3/1.49 



O 

O 

CD 

m 
31 

ID 
00 



Retail prices may vary at individual stores and dealers 



Radio /hack 

A DIVISION OF TANDY CORPORATION • FORT WORTH, TEXAS 76102 
OVER 8 000 LOCATIONS WORLDWIDE 
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SCOPE SALE 



/mV 



OUR LOWEST PRICES 
OF THE YEAR! 
HITACHI 



Tpr Hitachi Denshi. Ltd, 

Single and dual iraco, 15 thru IDG MHz. AH! high sensitiYily 
Hitachi oscilJoa copes are built tc demanding Hitachi 
quality standards and are backed by a 2-year warranty. 
They're able to measure signals as low as lmV/division 
(with X5 vertical magnifier). It's a specification you won't 
find cm any other 15 or 30 MHz scopes. Plus: Z-axie 
modulation, trace rotation, front panel X-Y operation for 
all scope models, and X10 sweep magnification. And, 30 
thru IOC MHz oscilloscopes offer internal signal delay 
lines. For ease of operation, functionally related controls 
are grouped into three blacks on the color coded front 
panel- Now here's the clincher: For what you a expect to 
pay more, you actual ly pay less. Check our scopes before 
you decider All scopes complete with probes, 

HITV302B List $995.00 

SALE $819.00 

* TV sync-separator circuit 

* High-sensitivity ImY/div 
(5MHz) 

■ Sweep-time magnifier 
(10 limes) 

* Z-oiis input (intensity 
modulation) 

* Signal delay line 

* Complete with 2 probes 

30MHZ -^cm dual, add. 

DIFF, Vertical 
DUAL TRACE Deflection Modes 

OSCILLOSCOPE ■ Trace Rotation 

Hitachi * . . The measure of quality, 
HITV152B DUAL TRACE 15MHZ(ncdeiay> 

list $735.00 SALE $629.00 





HIT-V202 

20MHi DUAL TRACE 

LIST PRICE: SS50 
S ALE PRICE CALL 
• Dynamic range 8 div, 

■ TV sync separator 
circuit 

1 Built-in signal delay 

line (V-352) 
1 X-Y operation 

■ Sweep-time magnifier 
(10 times) 

■ Trace rotation system 

■ Fine adjusting, 
cltclC'positioning 
function 



HIT-V352 

35MH* DUAL TRACE 
WITH DELAY 
LIST PRICE; £1 150.00 

salefriceq^ll 

• Economically priced 
dual trace oscilloscope 

■ Square CRT with 
Internal graticule 

(illuminated scale) 

■ High -accuracy voltage 
axis & time axis set at 
±3% (certified at IF 

to 36*0 

* High-sensitivity 
ImV/div. 

♦ Low drift 

■ 2 YearWarranly 

100 MHz 
DUAL TRACE WITH 
CALIBRATED TIME DELAY 



50 MHz & 



HIT V550B 

50MHz with 

3rd TRACE 

TRIGGER VIEW 

LIST $1745.00 

SALE 

CALL 



HIT VI050 

100MHz with 

3rd & 4th TRACE 

TRIGGER VIEW 

LIST $2390.00 

SALE 

CALL 



The HITACHI V550B (50mHz) and VI050 (lOOmHi) offer 
all the capabilities you might expect from a Lab grade 
oscilloscope. Capabilities such as 3rd trace trigger 
view, a bright G* J square CRT, and a max. sweep rate of 
2nBydiv (V1G5QJ Sns/div (Y550B). Also, features you may 
not expect Ulce. sensitivity of Imv/div (V550B) .5m/div 
(VtClSQi'ffr JDrnHz., automatic focus correction. 



FLUKI 



MODEL 
® D804: 



U SALE 

DMM'S 



' Nine functions: 
1. dc voltage 
Z ac voltage 

3. dc current 

4. ac current 

5. resistance 
G, diode lest 
7, conductance (1-R) 
B. logic level and 

continuity detect 
9. temperature GEC-lype 
thermocouple) 

10. Peak bold on voltage and 
current functions 

11. Selectable audible 
indicator for continuity 
level detection 

1 ?.. 3' ■■ -digii resolution 

13, 0.1% basic, accuracy 

14, LCD display 

15. Overload protection 

16. Safety designed test leads 

FLU-D800 a.* i-e 

FLU-D802 (Fund. 1.7) 

FLU-D804 (Fund. 1-9) 

FLU-D81Q (BMS Bench L0A} ... 
FLU -D8 1 1 (RMS Bench wfflott.) 

BUY ANY OF THE ABOVE 

FLUKE DMM AND PURCHASE 

THE CASE FOR 1(5 WHEN 

YOU MENTION THIS MAGAZINE AD 

FLU C90 (CaselorDeOO, 802, SM ... $10. D0 
FLUY-8205 (Case lor D8I0, 811) ... $35. 00 




$125.oo 
$189.oo 
$249.oo 
$269.0° 
$309.0° 



Novation 




APPLE II MODEM 

SYNCHRONOUS SERIAL INTERFACE 

THE ULTIMATE IN DATA COMMUNICATIONS 
FOR THE APPLE II 

Th» nwvr CAT imr Apple by Novation is ff complatt data 
communication! system for tho Apple II computer. Is consists 
of ei single 1 card LSI iriodom thai offers automatic dialing, 
answer and disconnect function,! plui fully s+l*etfl:bJ* opera- 
tion from 110 to 1200 baud including the B AUDOT code fortho 
Daaf Network. 

* 300/1200 Baud, LSI Dual Speed. Direct connect Modem 
with receiver sensitivity greater than — ^OdEM 

* Auto anmwo r/auto pulse 7 touch tan* dialing/ auto 
disconnect 

* Single Unit card with pluggable firmware 

* Software lelectab!* communication *p**di compatibly 
with BeU 103 W00 Baud) or Bell 202 (1200 Baud) 

* FCC approved lor direct connect to phono netvrark-no 
external coupler required 

* Fun/Half duplex at 300 Baud or Hall duplex at 1200 Ekmd 

* Modem plug's into Apple Bus (No external units) 

* Easy to us* operating program* Supplied On Disc 

* Separate RS232 3-wiro port for operating Print*r/T*iminal 
at 110 to 1200 Baud 

e Power supplied to Apple (minimum load) 

* Optional handset provide* full telephone capability 

* Optional program ROM': for pascal and CPM 

* Optional Tape input lor recording uioomina; voice messages 

Ult Price 

WOV^APLCAT S3B3.O0 

NOV-4904Q3 

NOV-490404 

NOV-490405 

NOV-490406 

NOV- 4904 D7 

NOV-4904Q8 

NOV- 430409 

NOV-490410 

"Requires expansion 1 
module 



Expansion Module 

Handset 

BSR Control" 

Cassette Rec. Cable' 
Touch Tone Receiver 
Firmware 
Deaf Firmware 
Software Diskette 

PRIORITY /_ 

9161 DEERING AVE, 




Pari Hi. Stekrina; 

YRB-MD525 01 Salt Sector 



a Add Licfftioi^^* hi 



Applientifli^* head; Box/ 1 

THS-80 Appli 

',0 Track Ceil 1 S32.D0 

VRB-MDS25-10 Hard ID Swlor Nsrth Stat 

40 Track Ctrl 1 132.00 

VRB-MD5S5-1S Hori IS Sector Hierooslii 

40 Track Cm 1 $32,00 

iRB-MWST-OI Soil Sector 77 Track CM 

100 TPJ 2 S5E.0D 

VRB-MDS57-1D Horf 10 Sector 77 Track Cert 

100 TPI 2 J5B.O0 

VRB-MDS57-16 Honl IB Sector 77 Track C.rt 

1D0 TPI 2 SS6.O0 

VflB-HDSS7-0l Soli Snclur 77 Track Cert 

100 TPI 1 SM JO 

VHB-KD557-I0 Herd 10 Sector 77 Track Cert 

100 TPI 1 MS.W 

YHB-MD577-16 Hard IS Sector 77 Track Cert 

1M TPI 1 J46.0K 

VRBHD Strki comet with reinlerced bull ring mounted. 

8" DISKETTES 



VHB-F032 Herd Seclor 

VRB-JTOf Soil Seclor 

YIB-FD32-2 Hard Stem; 

VRB-FD34-2 M Seclor 



Shugort S01R 1 

IBM 3740 1 

Flippy 1 

Flippy 1 



$37.00 
»7,0D 

ses.oo 

SES .00 



Verbatim B" Diskettes bave all I tic Datalite 

Improvements wilboul the hcrdhcle reinlorccmenl rings. 

HU. YIR8ATIK DISKETTES AM MtJBLE DENSITY CERTIFIED 




3M SCOTCH® BRAND PERSONAL 
COMPUTING TAPE WITH LEADER 

MMM-PCC-10 10 Minute SI.3Q 

SI. to 

»,S0 



MMM-PCC-2Q 20 Minute 

MMM-PCC-30 30 Minute 



CCS2422A UST $425.00 o HI F 

FLOPPY DISK CONTROLLER ., ^TyZTl 

WITH CP/M VERSION 2.2 5365.00 

IEEE S-lOO COMPATIBLE SINGLE/DOUBLE DENSITY 

SW'VS" DISK DRIVES 

SINGLE/DOUBLE HEADED 

ASSEMBLED & TESTED 

CCS2810 280 CPU 
2/4 MHZ CPU W/Serial I/O 

Lisl Price SALE PRICE 
CCE2B10 A&i; £310.00 £275,00 



»AShugart 

SA801R 
SALE 





SHU-SA801R ^^'$425.00 

2 OR O^OR 

MORE VW'v- 
/ ELECTRONICS 



ea 



CHATSWORTH, CA 91311 



ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-546- 



|fnrl 



Terms, U1L VISA. MC, BAG, Checfc Money Older, VS. Funds Only CA residents add 6% Sates Tax 
MINIMUM PREPAID ORDER S15.CO. include MINIMUM SHIPPING 8c HANDLING OI SZ50 lot the fat 
3 lbs. plus 25« (or each additional pound Orders over SO lbs. sent freight, collect Just In case- 
please Include your phone no. Prices 5ub]ect to change without notice. We will do our besl lo 
maintain prices Ihru September 196L SOCKET and CONNECTOR prices based on GOLD, not 
exceeding S700.00 per oz. Sales Prices Valid only II TOW mention publlcallon and month. 
Credli Card orders will be charged appropriate lreiahl 



neHS~ 
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STAR MODEM 

FROM 

LIVERMORE 

LIST PRICE 

fl to WO baud data rate. Compatible 3S1S3.UU 

with Ball 103 and 113. Answer/ SALE PRICE 

Originate. FullVHali Duplox. Special £ 1 f%Q f\f\ 
self test f oaturos . V ■!•■" ' ■ UU 

RS232 and "D" SUB-MINIATURE 
CONNECTORS 



\vn ffSWiwH 



CON 



1 fEMALt — I ' 

TifTmftnrr _ 



P= Plug, Male Type -S= Socket. Female Type -C= Cover. Hood 



PART NO. 

CKH-DESP 
CKD-DESS 
CNH-DE9C 

CHD-MI5P 
CND-DA15S 
CND-DMSC 

CND-DBZSF 
CHlMIBiSS 
CMD-DBSlll! 
CND-PISH 

CHD-DBS1J3B 

CND-DC37P 
CN1VDC37S 
CND-DC37C 
CNTJ-DUMP 

CSD-DDS3S 
CXD-DDSOC 
CND-D2M1B 

CHD-HS232IF 

CHD-573D36D 



DESCRIPTION 

9 pin male 
3 pin female 
9 pin cover 
15 pin male 
15 plh lemale 
IS pin cover 

15 pin mate 
25 pin lemale 

1 pc. grey hood 

2 pc. grey hood 
2 pc. black hood 

37 pin male 

37 pin lemale 

37 pin cover 

30 pin male 

50 pin lemale 

53 pin caver 

Hardware set 2 pr. 

RS23J,OHJSP,EIA 

Clou 1 cable 5 coo. ! II. 

Cent. 700 Series 

Primer connector 



1-1 

J MO 

% 2.70 

; 1.50 

I 2.7S 

J 3.95 

J 1.50 

: 3.50 

I 4.10 

S LEO 

S 1.50 

S 1.00 

1 5.10 

; s.70 

s 1 10 

s 1.75 
I11.G5 

S 2.00 

t 1.00 



PHICE 

1044 25-91 

S ISO J 1.70 

t 240 S 2.10 

5 1.25 5 1.10 

S 2.45 1 2.15 

S 3.50 5 3.20 

S 1.30 I 1.10 



3 3.25 

I 4.35 

I 1.45 

S 1.25 

3 1.E5 

S 5.10 
I7.J0 
J 1.55 
S7.75 
S10.25 
I l.iO 
% .10 



S 3 00 

S 420 

S 1.30 

5 1.10 

S 1.45 

3 4.45 

5 6.70 

S 1.30 

S C.70 

3 6.50 

S 1.50 

! .70 



S1S.95 S17.35 51595 
% 9.00 i 7.50 i 6 00' 



MICROCOMPUTER PRODUCTS 



FART MO. 

I01BP3 

2I14N3L 

5357N3L 

2732 

271B 

2708 



PRICE 



8 SI 00. DO 
8/(28.00 
SS50.CC 

8/S 120.00 

8 sso.oo 

8/O2.00 
8080 SERIES 
PAHT NO. PRICE 



8502 SERIES 
PART HO. PHICE 



1NS8080A 


ts.so 


1HS80B5A 


119.95 


DP82I2H 


52.95 


DP8214N 


S5.25 


DP8218N 


12.95 


DP8224H 


S3.25 


DP8224-4M 


19.95 


DP8228H 


13.M 


DP8228N 


15.55 


DPS238N 


15.55 


1NS8250N 


115.00 


INS8251H 


17.50 


INS82S3N 


117.95 


1NS0255N 


18.80 


tNSS25ra 


118.45 


INS8258N 


118.00 


1NSS275H 


159.95 


1NS8279N 


149.95 


Z80 SERIES 


Z80A 


114.95 


ZSOAF10 


SU.95 


Z80ACTC 


113.95 


Z80ADMA 


145.00 


ZMA5T0C 


159.35 


ZSOASftn 


159.95 


Z80AS102 


159.95 


FLOPPY DISC 


CONTROLLER 



G5Q2 

6502A 
8520 
8522 
8530-002 

6530-003 
6530-004 
6530-005 
6532M 
655 1M 



112.95 
128.31 
18.95 
110.95 
121.95 
121.95 
121.95 
121.95 
121.95 
121.95 



eeoo series 

PART MO. PHICE 



MC680OP 

MCB802P 

MCS808P 

MC6309P 

MC6B21P 

MC8828P 

MC6S40P 

MCG845P 

MC6847P 

MC6850P 

MC6S52F 

MC6854P 

MC63B0P 

MC6S62P 

MC6S7SL 

MC6S710P 

MC66T5CP 

UARTS 

PART NO 



111.95 
117.95 

19.95 
134.95 

15.95 
114.95 
114.95 
131.00 
114.95 

15.41 

15.79 
124.95 
110.89 
112. DO 

17.40 
112.50 
112.50 

PRICE 



AYS 1 013 A 
TR1602B 
TR1B60 
IMS402 



15.95 
15.95 
IB. 95 
17,95 



10 MHZ 16K A&T 
STATICS- 100 RAM 

ListS349.00 $169*00 ECI 

00 




FD1771B-01 
FD1791B-01 



124.95 
144.95 




Plugboards 



• Operates up to 10 MHZ (90 ns RAM Chips) 
- Assembled & Tested • Meets or exceeds 
all IEEE 696/S-100 specifications {including 
timing). • Fully static design eliminates the 
timing problems associated with dynamic 
memories. • Switch selectable choice of 24 
address lines conforming to the IEEE 
696 IS- 100 extended addressing 
specifications, or 16 address lines as used 
in older S- 100 systems. ■ Ideal for multi-user 
installations, ■ Board is addressable as one 
16K x 8 block on any 4K boundary. ■ Switch 
selectable PHANTOM disable and write 
protect. • + 5 Volt operation {requires no 
other supply voltages), ■ Low power 
operation [900 mA typical, 1200 mA 

1 year Factory Warranty. 



maximum). 



5-100 "ANT DIP" has full power and 
ground planes back to back. Boards 
accommodates .3, .4, .6, -9" Dips. 

1-4 5-9 10-24 

124.87 122.34 120.02 

APPLE PLOGBOARD 
Vector 4609 Peripheral Interlace 
Plugboard for construction of custom 
circuits. Plug compatible with Apple 
II, Commodore- PET and Super Kim 
microcomputers. VCT-4609 

1-4 1-9 10-24 

120.74 118.79 118.84 



Universal Microcomputer/ 

processor plugboard use with 
S-100 bus. Complete with heal 
sink St hardware. 53" X 10" X 
1/16". 

1-4 5-9 M-M 

322.41 120.37 111.16 

VCI-M01-1 
Some as 0800V except plain, less 
power barer Sr heal sink. 

1-4 5-0 10-24 

115.17 114.24 112.12 




VCT3677 9.6 "x.4,5" 



VCT-J6(2 96"x4,5" 

- 113,63 

¥CT-3S62-26.5"l4.5" 

S11.84 

Hi-Density Dual-ln-Line Plug- 
board Jot Wire Wrap with Power 
& Gtd. Bur Epnxy Glass 1/16" 
44 pin con. spaced .156 



yCT-3B67 96"l4.5" 

113.33 

TCT-3E77-2 1.5" jc 4.5" 

110.61 
On. Purport D.I.P. Boards with 




YCT-36SI6.S"x4.5" 
SS6S 

TCT.3662-29.5"i4.5" 
110.15 

Bui Pat I err: lor Solder or Win P pailern plug boards lor IC'i Ei- ble wllti S-100 Bus Systems. 
Wrap, tpoiy Glass 1/16" 44 pin pair Glass "IS" 44 pin aln. YCT-3680 6,5" 22/44 pii 

con. spaced 156 tinted .156 . 1 56 drs. Extenders ...Ii5.it 



VCT-3690-12 52664 

CARS EXTENDER 
Card Extender has 100 contacts 
50 per side on .125 centers- 
Attached connector-Is eompa.II 



f 



■ .1)42 rirrrrinlen I 



1/16 Y^" BOARD 

.042 di ancles on 
0. 1 spacing for IC's 



Pb-r.jlic 

PART HO. 
TCT-84P44-I 
TCT-169P44-I 

Epsxr Glass 
7CT-64P44 
7CT-MP44 
TET-1MFH 
VCT-1HP4S 



SIZE 

4.5" 1 8.5" 
4.7" 1 17" 

4.5" x 6.5" 
4 5" 1 8.5" 
4.5" x 17" 
6.5" 1 17" 



PRICE 
1-9 10-19 

11.56 11.40 
13.59 13.33 



11.13 
1325 
54.il 
S9.H0 



11.55 
$2.01 
14.15 
SI. 10 



ZERO INSERTION 
FORCE TEST SOCKETS 



d 

I1P-16DIP 
I1P-24D1P 
ZIP-MGDIF 



TRS-80/APPLE 

MEMORY EXPANSION KITS 
4116'sRAMS 

from Leading Manufacturers 

(16Kxl 200) 

8 for $20. 00 

Add $3.00 for programming Jumpers 
for TRS-80 Keybaord 




POWERLINE 
INSOLATOR 



GOF-IBAHW3 
SH.WT.3Um. 

List Price $53" 
Sods Pries 
S 20.00 

A MUST FOB. 
EVERY OFFICE 
WITH DATA 
PROCESSING 

EQUIPMENT 



Hun nil, 1 nfi ^ 
otiminnii 



1. 



1-9 
5 5 50 

J 7-511 
110.25 



TrTTTTT 

10-24 
15.35 
17,25 



i 
31 



25-59 
14.35 
18.55 
19.50 



-^Jfc- ■ 



SEND $1 00 

for 60 Page 

CATALOG 



9 6 OUTLET 
?MULTI USE 
CORD REEL 

.SH.WT. 5 LBS 
GOF-CR] 22 It. Co:d 114.65 
60F-CMI SOB. Cart 139.95 



<^£fc 



SPECIAL PURCHASE 

GOLD 

16 FIN LOW 

PROFILE LC. 

C-35 BOOKETS 

a 




^ 



,jj_==.. :• . ■-• :s. & 



TIG-16LP pic^ of ioo $16.00 

TIG-I6LP pvcj.ot iooo S120X0 

OEMS Stock up at this LOW PRICE 



lM-iaAU*t $104,35 
SPECIAL 
JS9,3S with tub* 
Perfectly balanced iluores- 
cent lighting with precision 
magnifier lens. Tough 
(hormoplastic shade. Ea*y 
leas rsmoval. New wire clip 
design permits easy . natal - 
Sction and removal o\ 
Uourescent tube r Comes 



PRIOR 




LEDU 

with plastic shield to pro- 
tec: tube from soiling and 
damage. 
Colore: Gray, Black, and 
Chocolate Brown. Comes 
with one 22 watt T-9 Circling 
fluorescent tube, 3 diopter 
lens. 10 lbs . 



ELECTRONICS 



9161 DEER1NG AVE. • CHATSWOR1H CA 91311 
ORDER TOLL FREE (800) 423-5922 CA, AK, HI CALL (213) 709-5464" EDA 

Terms, USj VISA. MC. BAG Checlc Money Older. US Funds Only. CA residents add 6% Sales Tax. MINIMUM PTCsTAID ORDH? $1500. 
Include MINIMUM SHIPPING & HANDLING ol S2SO (or Ihe Hist 3 lbs. plus 25e loi each additional pound. Orders over SO lbs senl 
treiOhl. collect. Just in case-ploase Include your phone no. Prtoes subject to change without notice. We will do out best to main 
tain prices thru September 198L SOCKET and CONNECTOR prices based on GOLD, not exceeding S7O0.O0 per 01 

Scries Prices Vchd only ii TOD mention publication and monlh Credit Card orders will be charged appiopricrte lioLght 



o 

m 

i 

131 



CIRCLE B1 ON FREE INFORMATION CARD 



TOLL FREE ORDERING NUMBER 1(800) 423-7144 



PRODUCTS 



• 



JUST WRAP KIT 

Just Wrap tool lor 
daisy chain wiring. 
Tool strips as it 
wraps and cuts. 
Includes one 50 foot 
spool of wire. 



Part No. 


Description Pries 


JW-T 


Just Wrap Tool $14.95 


JWK-6 


Tool w/4 Spools and 




JUW1 24.95 


R-JW" 


50 Ft. Replacement 




Wire 3.49 


JUW-1 


Unwrapping Tool 3,49 


•Specify 


Color: Red, Blue, White or 


Yellow. 









P C B 

TERMINAL 
STRIPS 

The TS strips provide 
positive screw activated 
clamping action, accom- 
modate wire sizes 14-30 AWG (1,8-0, 
25mm). Pins are solder plated copper, 
.042 inch (1mm) diameter, on .200 inch 
(5mm) centers. 

Description 

4-Pole 
8- Pole 
12-Pole 
2-Pole Interlocking 



Pert No. 

TS- 4 
TS- 8 
TS-12 
TS6MD 



Price 

$1.69 

2,59 

3.49 

3/1.79 



Regular Modified 

Wrap Wrap 

'HAND WRAP TOOL 

Part No. Description Price 

WSU30 Regular $6.95 

WSU3GM Modified 7.95 



«=*Wplpn(^ TERMINALS 

'_,.,' • .025 




mrt-i 






T 

■WW 

Part No. Description 



(0,63mm) 
Square Post 

• 3 Level 
Wire- 
Wrapping 

• Gold Plated 
25 PER PKG. 



WWT-1 
WWT-2 



WWT-3 
WWT-4 



INS 1 



Slotted Terminal 

Single Sided 

Terminal 

IC Socket Term. 

Double Sided 

Terminal 

insertion Tool for 

above 



Price 
$4.98 

2.9B 

4.98 



1.98 
2.49 



SOCKET WRAP - ID 



Out?"" $35*538' Slipped onto 
I socket before 
p wrapping to 
Kj identify pins. 



Ur.p-10 V 

a ii o » i 1 t J * J I i 



Bulk Bulk 

Part 1 Price Price Part # Price Price 

14ID 1.49/10 5.50/100 221 D 1.49/5 5.95/50 

1610 1.43/10 5.95/100 24ID 1.49/5 5.95/50 

18ID 1.49/10 5,00/50 28ID 1.49/5 6.50/50 

20 ID 1.49/5 S.00/50 40ID 1.49/5 5.00/25 







DESOLDERING 

PUMP 

Easy one hand 
operation. 
Rugged all metal 
construction. 
Replaceable 
TEFLON 1 Tip. Salt 
cleaning on each stroke. 
Suction precisely regulated for reliable 
desoldering without damage to delicate 
circuitry. 

DSPI Desoldering Pump $9.95 



Compatible with all logic families us- 
ing a 4 to 15V power supply. 
Thresholds automatically programm- 
ed. Visual indication of logic levels to 
show high, low, bad level or open cir- 
cuit logic pulses. 

•10 N sec. pulse responses 

•120 K Input impedence. 

•Automatic resetting memory. 

•Includes tip with protective cap & 
colled cord. 

PRB-1 $36.95 

LOGIC PULSER 

Superimposes a pulse train (20 pps) or 
a single pulse onto the circuit node 
under test without unsoldering IC's. 

• Automatic polarity sensing 

• 2 us pulse width 

• Finger tip push button actuated 

• Includes tip with protective cap & 
coiled cord. 

PSL-1 $48.95 




VACUUM VISE 

Unique vacuum-based /' 
light duty vise for II 
precision handling of 
small components and 
assemblies. Rugged 
ABS construction, ivi" ^mm)"* 
travel for maximum versatility. Also 
features screw lugs for permanent 
installation. 




VV1 



Vacuum Vice 



$3. 



HOBBY 
WRAP 
TOOL 
BW2 







Auto-fndexing 

Anti-Overwrap 
Modified Wrap 



Part No 



BW2630 
BT30 
BT2628 
BC1 



Description 

Tool 

#30 Bit (not Incl.) 
#28 Bit (not incl.) 
Batteries 8. Charger 



$19 

3 

7 

14 



INSERTION/EXTRACTIO 
TOOLS 

Part No. Description P 

INS1416 14-16 pin Inserter (; 

MOS1416 14-16 pin MOS Safe 

Inserter 5 

MOS2428 24-28 pin MOS Safe 

Inserter J 

MOS40 40 pin MOS Safe 

Inserter ; 

EX1 14-16 pin 

IC Extractor 
EX2 24-40 pin 

IC Extractor ; 

WK-7 IC 
^HNSERTIOI 

MBM Complete IC I 
serter/ Extrac- 

n dividual Coi 
ponents (liste 
above) $22 




IC DISPENSER 



Allows IC's to be dis- 
pensed from their tube 1 
at a time and picked up 
by insertion tools above. 

• Dispenses 8-42 pin 
IC's • Comparable with 
all IC carrying tubes • 
Use with WK7 for MOS 
safe insertion. • 

Part No, Description 

MDD1 1 Chan. Dispenser $; 

MDD5 5 Chan. Dispenser f 

MDD10 10 Chan. Dispenser 1{ 
"No Discount. 
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TOLL FREE ORDERING NUMBER 1 (800) 423-7144 



IDC CONNECTORS 



IGHT ANGLE HEADERS 

SOLDER TAIL WIRE WRAP 

z* Part No. Pries Part No. Price 

' IDH10SRB 51.20 IDHIOvvRB $2-60 

IDH20SRB 1.90 IOH20WRB 4.15 

1DH26SRB 2.75 IDH26WRB S.35 

IDH34SRB 3.75 IOH34WRB 6.25 

IDH40SRB 3.7S IDH40WRB 7.35 

IDH50SRB 4,75 IDH50WHB 9.20 

' Spacing, Mounts on PC Board & Mates 

th IDS Socket below, Ejeclor Bats ■ 4/1.00, 




5 PIN "D" CONNECTORS 



ltd or Style 
ale 
smale 
aver 



Part No. 
DB25P 
DB25S 
DB25C 



Price 

$2.95 

3.95 

1.50 



■C Style 

ale IOB25P 6.25 

tmate I0B25S 6,60 

aver IDB25C 1.60 

jlder Style solders onto cable, IDC 
yle crimps onto cable with vise. 9, 
i, 37 and 50 pin available also. 






EDGE CARD CONNECTORS 

Slzs Part No. Pries 


10 IDE10B 
20 IDE20B 
26 IDE26B 
34 IDE34B 
40 IDE4QB 
50 IDE50B 


$3.95 
4.35 
5.00 
6.05 
6,90 
7.50 


.1" Spacing. Crimps onto cable with 
ordinary vise & mates with standard 
.062" Card Edge. 



CABLE PLUGS 




Size Part No. 


Price 


14 IDP14B 


$1.45 


16 IDP16B 


1.65 


24 IDP24B 


2.50 


40 IDP40B 


4.15 


.1" Spacing. Crimps onto cable with 


ordinary vise & plugs into stand 


3rd IC 


Socket. 





/IRE WRAP WIRE 






#30 Wire Wrap Wire 




rtgth 


100/Baa 


500/Bag 


1K/Bag 


5" 


11.38 


$3.94 


S6.81 


3" 


1.43 


4.25 


7.46 


5" 


1.51 


4.57 


8.11 


0" 


1.56 


•1.38 


8.73 


5" 


1.63 


5.21 


9.39 


r 


1.69 


5.54 


10.04 


5" 


1.74 


5.92 


10.69 


)" 


1.82 


6.23 


11.34 


5" 


2.11 


7.06 


12.99 


)'■ 


2.19 


7.44 


13.68 


i" 


2.29 


7.76 


14.40 


)" 


2.35 


8.12 


15.10 


l n 


2.40 


8.46 


15.80 


r 


2.46 


8.92 


16.51 


y 


2.53 


9.15 


17.22 


.0" 


2.63 


9.56 


17.91 


1 lengths are overall 


including 


1" strip 


each end. Choose from colors; Red, 


ue, B 


ack, Yellow, White, Green, 


ange 


and Violet. 







WIRE WRAP SUPPLIES 




Each 



Tubs 



Size Part No. 

08 ICN0S3WBSG 

14 ICN143WBSG 

16 ICN163WBSG 

18 ICN183WBSG 

20 ICN203WBSG 

22 ICN224WBSG 

24 ICN246WBSG 

28 ICN286WBSG 

40 ICN406WBSG 



Selective Plating provides gold In contact 
where it counts. 3- level wrap. Save by buy. 
ing sockets by the tube. All gold available at 
Vicrpin extra charge. 

* " * No Discount 



.44 


52x .39 = $20.28 


.53 


30x .46 = $13.80 


.sa 


26x .50 = 113.00 


.78 


23x .68 = $15.64 


1.00 


21 x .85 = $17.85 


1.07 


19x .92 = $17.48 


1.09 


17x1.09 = $15.98 


1.43 


15x1 .23 = $18.45 


1.85 


10* 1.60 = $16.00 





RIBBON CABLE 










Solid Color 


Color Coded ^^^ 




Slza 


toft. 


100 It, 


10 ft, 


100 ft. V 


10 


2.90 


17.00 


4.00 


30.00 




14 


3.40 


23.80 


5.90 


42.00 




16 


3.70 


27.20 


5.60 


48.00 




20 


4.40 


34.00 


7.00 


60.00 




24 


5.00 


40.60 


8.00 


72.00 




26 


5.40 


44.20 


8.60 


78.00 




34 


6.80 


57.60 


11.00 


102.00 




40 


7.80 


66,00 


13,00 


120.00 




50 


9.50 


85.00 


16.00 


150.00 






SOCKETS 




Size Part No. 


Price 


10 IDS10B 


$1.88 


20 IDS20B 


2.75 


26 IDS26B 


3.50 


34 IDS34B 


4.50 


40 IOS40B 


5.40 


50 IOS50B 


6.50 


.1" Spacing. Crimps onto cable with 


ordinary vise & mounts to header 


sold 


above. 










WIRE KITS 






Kit No. 1 


- S9.95 




250 


3" 


100 


4Vi" 


200 


3'A" 


100 


5" 


100 


4" 


100 


6" 




Kit No. 2 


- $24.95 




250 


2'A" 


250 


5" 


500 


3" 


-too 


5V:." 


500 


3Vi" 


100 


6" 


500 


4" 


100 


6 'A" 


250 


4y3" 


100 


7" 




Kit No. 3 


- $34.95 




250 


2Vt" 


500 


4Vi" 


500 


3" 


500 


5" 


500 


3'/j" 


500 


5Vt" 


500 


4" 


500 


6" 




Kit No. 4 


- $59.95 




500 


2Vi" 


1000 


4Yi" 


1000 


3" 


1000 


5" 


1000 


3</T 


1000 


5Vi" 


1000 


4" 


1000 


6" 



ORDERING INFORMATION 

epald orders over $50 shipped prepaid via 
>S. All others add $3.00 for handling. VISA, 
D, COD's and open account orders will be 
arged freight. $15 minimum order. $100 
nirnum open account order. 





DISCOUNT SCHEDULE 


Order 


Amount Discount and the name of 


$15 - 99 


Net this magazine must be men- 


100- 199 


less 10% t toned at time of order to get 


200 - 499 


less 15% discount. Discount applies 


500 • 999 


less 20% on a " it ems except as noted, 


1000 up 


less 25% " No Discount." 
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BILLET ELECTBCIIC9 



P.O. B0X401244B 
GARLAND, TX. 75040 

(214) 278-3553 



Sound Effects Kit $18.50 






True SE-Oi is i DOfflpUKe kiMhai 
nrtataa t» [&» pirn io bum * 

piogTSmmptu wunrj •rTocti 
Dtrwuir* rj*t<gn»d .-round 
Bin naw T«ji In Urum*; n 1 1 
SNJU77 £r,iip.d Chip, I tin 
baud pfOvitfH b<nhi ol MINI 
DIP swntchai «rvd poll 10 
ptogriini Lho yinum ctun- 
&kf^\ T' ^*mZ> oirjii!on»QHhBSLFQ«ciin,ioc. 

••"■a* Eivc'ope Col Man APuirJOp 

All App IC 1 uicd to iTTlpl*(iTrtTri| 

I- fcd|ul1*pl* Pul*« GtwilU a 
tor Level CcnoarHor ind 
Uulnpug*- Oiciifitor lor nan 
morn nanjliliEy Tho J - •■ 5 
PC Ekurti tcntum ■ pratolypn 
■rtU 1D ftllnv tBf trie? i-Jdfd 
Circuitry Eauiy prOgr(rfimctd 
lo dupliic't* E x plo i tan ■ , 
Ph.ivDr Oun*. SEtnm Trilni. or 
■rrnoil in ■- !■ - ■-•? tumbar qE 

Qlh*>r totindl j Jia unil has a 

muitipli ol appiicahahi TN* 
low p'lci in elude* til pari*, 
assembly manijii programming charts, ar*d deittlod 78477 chip 
speeihcaScni II funs on « 9V buttery [not ineEu dot)) On twifd 
tOOMW amp will chfinfB. ■ jmjii speaker directly, or tha untt car* be 
conn«;!«] to yfluf ii0Teo with mefctfibEe remits' rSpfliJrtr no! 
inciudadi 75477 li lnckid*d. AviHaBta aeparatciy for $3,15 each 




AY3-B910 PROGRAMMABLE SOUND GENERATOR 

The AV3.-6910 is a 40 pin LSI chtp with (hrae □scilletors.. three 
amplitude control*, programmable noise generator, Iftree 
mis&rj, an envelope generator, and three D/A conveners that 
ere con t roiled Uy a SIT WORDS. No external pons or caps 
required This chip hooked Ho an 8 bit microprocessor chip or 
Buss (8060, ZflO. GflOQ etc] can be software controlled to 
produce almost any sound. 1| will play three nole chords, make 
bongs, whistles, sirens, gunshots, explosions, bieets. whines, 
or grunts. In addition,. It has provisions to control its own 
memofy chips with two IO ports. The chip requires *5V @ 
75ma and a standard TTL etoefc oscillator. A truly Incredible 
circuit. 

$12.95 W/Sasic Spec Sheet [4 pages) 
60 page manual with S-10Q interface instructions and 
several programming examples, $3-00 extra 



MANY OTHER COMPONENTS AND KITS AVAILABLE 
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR 
L FREE CATALOG. 



Doomsday Alarm Kit $9.95 

If you have trouble s Igep i rig and yo u would 1 1 ke the rest of 
the neighborhood to share your misery then this little 1 kit 
will be Sor you? There is no way to accurately describe the 
unearthly howls, screams and tones that come out of this 
kiL Four separate tone oscillators are mixed, cancelled 
and stepped a; a varying rate. 10 Watts of crazy sounds. A 
great fun kit or a practical burglar alarm. Complete with 
PC board and all necessary components Jess speaker. For 
6-12 VDC ORDER DA-02. 



Overvoltage Protection Kit $6-95 

Protect your expensive equipment Trom overvoFtage 
conditions. Every computer should have onel Works with any 
fuaed OC power aource from 10 to 20 volts up to 2G amps. 



7 Watt Audio Amp Kit SS-95 

SMALL. SINGLE HTBhiD IC AND COMPONENTS Fir ON A 3" i S" PC 
BOARD HNCLUDED1 RUNS Oh 1?VDC G«E*T f OR ANY PROJECT THAT 
NEEDS AH INEXPENSIVE AMP LESS TMAM IS TMD (T> t WATTS 
COMPATIBLE VmM SE-Oi SOUNO KIT 



Stereo AMP/Power Supply Board 

Tikes low level audio and drives 8 ohm speakers ON- 
BOARD Rectifiers and Filter supply power for AMP 
AND TUNER. VOLUME. BALANCE, 
PLUG COMPATAB LE and TO NE SLI DE CONTROLS 

■ H TUNER 

ftEQUIP.ES 12VAC S©'95 

TRANSFORMER AT <O0 MA 

(not included) AMP ONLY 




AH-FM 

■-■■f< -.;■>: 
TLJKEfl 

$12.95 



TUNER ONLY 



Features- ah, fm s».n*. 

Phono Inpul. Aui Input, AC 
Csrd. JM Ohm AntHina 
IppuLAM LoopiSlcIc Jknltnni, 
Standard Turnti Wt Plue*. 
BUVJSET* 
(Tunar Amp <om- tos'i Idi 
$50.00 



> HOCQD'i 

> SEHp CHECK HO. OR CHARGE CAfl-6 NO 

> PHOWE QRQEAS ACCEPTED ON VISA AND blASTEPlCHAROE OMLT. 

> ADD V-- FOH SHIPPING 

- TX. HES ADD $•* StATE SALES TAS 

• ALL FOREI0N ORDERS ADD »', FOP SH1PP1NO CHARGES 
.U, S. FLIHDS ONLY. 

(214^27S-3E53 




Dlipliyi 



The Greatest Breakthrough 
In Electronic Music Ever! 



The 

Super Music 
Maker 

REVISION 2 

$14-95 

(Basrc Kit) 

Do9S nal frnlmtt jp#il(i' 
xwrtcha of 2709 flOM. 

Mow you can play hundreds of songs u sing the Bu I let Super I 
Music Maker, The unit featura* a single factory 
programmed mlcroproceasor IC that comes with 20 pre- 
programmed shon tunes By adding (he additional PROMS I 
(2708s> the system can be expanded to piny up Io 1000 
note* per PROM, Jusl think a compact electronic 

instrument that will play dozens, hundreds or even 
thousands of selections of music. The krt comas wilh all | 
tltctronlc component! {less the PROM), and a drilled, 
plated and screened PC Board which measures 4" x AW 
The 7 welt amplifier section is on the seme PC board and I 
drives an $ ohm speaker [not included), from a whisper to 
ear splitting volume. Since the unit works on 12 VDC Or 13 
VAC, vehicle or portable ODeration Is possible. What do 
you get far $34.95? Every! rung but a ap^aker, tin reformer, 
case, switches, and PROM. Additional 270S albums 
CCnlaining poputar tunes are available lor $15.00 each or 
you Can program your own PROMS using information 
provided with the kit instructions. Lists ol avatlable PROM 
albums are available on request frVote. Unit plays 
efecfrpnic music one nolo af a tune. j7 is not poszibla loplay \ 
chnrds or ■ melody wrth riarrnony simvifantQMly.f 

* Envelope control gives decay to notes. 

a "Next tune" feature allows sequential ptayingof all songs. 

* On board invener allows single voltage (+12) operation. 

OPTIONAL ACCESSORIES 

DIP Switches One A pos., One 5 pos. 2,00/Set 

(Can be directly soldered to PC Bd. to access lunes) 

Rolary Switches Two 5 position 2.fP/Se1 

(For remote wiring to PC Bd. to access tunes) 

Attrictlt e Plultc Cane 6.50 



Wsltplug Tranafonner 
(For operation on 117VAC house voltage) 



3,00 



PMC PERSONAL COMPUTER 

Ideal for smell businesses, schools, colleges, homes, etc. 

inexperienced. hobbyist. 

EG30O0 

Series 



Suitable for the experienced, 

teacher, etc. j*9_Jl 



o 
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t user RAM 
. Microsoft 
C m ROM • Fully TRS 80 Level II 
software compatible • Huge 
range.of software already available # Self contained. PSU. 
UHF modulator, and cassette ■ Sfmply plugs into widen 
monitor or UHF TV ■ Full expansion to disks and printer 
• Absolutely complete — just fit into mains plug. 




COMPUTER 
POWER THAT 
ONCE FILLED A ROOM 
CAN NOW BE CARRIED IN YOUR POCKET! 

• Programs In BASIC •"QWERTY" Alphabetic 
Keyboard * 1.!hk Random Access Memory 

• Long Battery Life. 



TV GAME BREAK OUT KIT 

Has goi 10 be one ol the worids 
greatest TV games You really got 

hooked Has also 4 other pinbell 
games end lots of options 
Good kll lor up grading old 
amusement games 

MINI KIT PCB. sound & vision modutator, memorv chip 
and decode chip Very simple to construct 490.00 
OR PCB «.M MAIN LSI #17.00 




TTL SALE 



74LSO0 
75LS04 
74 L SOS 
74LS10 
74LS32 



W.15 
«.16 
$0.20 
50.29 
«0.36 



74LS74 

74LS86 

74LS93 

74LS157 

74LS166 



SO. 45 
50.55 
50.90 
*1.Z0 
»1.7B 



74LS385 M.7B 

74LS373 «.2fi 

ZS0A *5.S0 

280 M.70 

REG. 7S0S 50.90 



■ t\r\Ml MICROAGE/ 

LUvn- SINCLAIR USERS 



8K FLOATING POINT 
SUPER ROM PACK 



SOCKETS LOW PROFILE 

14 PIN M.10 18 PIN 50.15 24 PIN tt.25 

15 PIN M.10 20 PIN #0.15 40 PIN #0.30 
10V Power Adaptor 600ml. #8.30 UHF Modulators #3.30 



GET YOURSELF A NEW EPSON 

MX80 Er MX70 PRINTER AND 
SAVE A FORTUNE 



Price on application 
Interface Cards for Apple, 
Pet. TRSB0. and PMC - 
RS232 Interface Cards not 
necessary for parallel 

Full TRSS0 




COMP PRO MIXER 

"_ !- I Professional 




: 



a a • e e 

• e • • e 

• • • • • 

• • • • • 



e e • 



mm 



audio mixer 

that you can 

build yourself 

and save 

over $200. 

Oniv$199 for 
complete kit. 

power supply 
$50.00 



POSTAGE 
#20 



ACCESSIT AUDIO ADD-ONS 



WITH NEW MANUAL 



ONLY $35 



MICROACE/SINCLAIR 
VIDEO UPGRADE KIT 



Only runs with NEW ROM 
[Smooth screen display} 



ONLY $29 



MICROACE/SINCLAIR 

16K RAM PLUS 
EXPANSION BOARD 

3 SLOTS WITH EXTRA POWER SUPPLY 



16K 



ONLY 

$T49 



4K 



$110 




IMkrofkeJ 



A COMPLETE 
COMPUTER 



A new 

generation of 

miniature 

computers 

2K Kit ONLY $149 

Post and Packing FREE 
Sinclair is a Registered Trademark of 5i<>datr Research Ltd. 



Please make checks and money orders payable to Micro Ac* or phone your order quoting Master Charge, Visa, 
Dinars Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California. 
MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 5472526 
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SURPLUS 
ELECTRONICS 

CO R P- Phone : (305) 887-8228 

7294 NW 54th Street 1A , U/ TT , ' /oirTA11 TWXl 810-848-6085 

Miami, Florida 33166 WHOLESALE/RETAIL We accept MasterCard and Visa. 

EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 



"TANK BATTLE" TV GAME 

In just i short time and with a lew minor parts, the mo si 
novice hobbies! can complete In is exerting Tank Battle 
game. Create a fun-filled evening for the whole family. 
Two independent tanks rumble thru land mine fields, 
shoot shells and fragment when hit. Four distinct engine 
sounds are produced tor the ditto rent speeds. Sounds of 
gunfire, shall burets and tank explosions are realistic. 
Automatic on-screen scoring. Supplied with schematic 
drawing. 

SOLD AS IS 

$9.95 ea. 



*mtz* 



C.B. SPECIAL 

CONVERT THESE T0 10 METER FM 

New printed circuit board assembly. {Squelch pot, 
volume com rot ami channel switch not included .) Boards 
sold as is. the way we bought them from ttn 
manufacturer. Board dimensions G"x 6tt" 



1.9 $7.50 

10-43 $6.50 



i : $6.00 

ioo-up$5.50 



COPPER 
CLAD BOARD 

{Double Side) 

Size 9.25x10.75 
Thickness .062 

$2.00 «, 



DIP SWITCH 



7 POSITION SI. 30 ea. 

8 POSITION SI. 50 ea. 
12 POSITION S2.00ea. 



PANEL METERS 

25-0-25 VDC,2Vt"x 3" 
0-25 VDC, 2V<" x 2W 
0-50 VAC, 2Vt"x2W 

(Shunt required] 

$4.00 ea 2/S7.00 



TRIMMER CAP 



1.5-20pF(ARC0PC-402) 
50£ ea. 



E. F. JOHNSON S 
METER 



Edge Meter 250 UA, 
(its in H'x 1*" hole. 
Black background. 

Scale 1-20 Top. 

0-5 Bottom, 

$1.25 ea 5/S5.00 



COMPUTER GRADE ELECTROLYTICS 



VALUE/MFD 

63,000 

10,000 

2,700 

2,900 

3,000 

100,000 

39,000 

34,800 

450 

500 

240 

50 



VOLTS 

@ 15V 
@ 20V 
@ 25V 
@ 25V 
@ 25V 
@ 30V 
@ 30V 
@ 50V 
@ 75V 
@ 100V 
@ 300V 
@ 450V 



DIAM./LGTH. 
3" x5'A" 

V/4"xW 
1WX2" 
1tt"x4Vz" 
3" x5V4" 
1" x5W 
3" x SW 
1VVX2VV 
1%"x3V 

iya"x3V«" 

1'A"x2" 



PHICE 

S4.00ea 
$3.00 ea, 
$2.00 ea. 
$2.00 ea 
$2.00 ea 
$6.00 ea 
$4.00 ea 
$3.00 ea. 
$2.00 ea 
$2.00 ea. 
$2.00 ea 
$2.00 ea 



AMP METERS 



SUB-MINI 10K POT 



5/S1.00 



with On-Off 

W hole mount, 

W D shaf I. 

%" thread section. 



2Vt' square, no shunt required. 

Easy to read dial. 

Movement: 0-6,0-10. 0-17 

$2.50 ea 



ASTATIC T-UG8-D1 04 
MICROPHONE 

Pre-amp desk-top microphone with crystal 
element 3-pin plug. 

$35.00 ea 



SPEAKER 



3"Diam,, 
8 OHM, 
5 Watts. 



$2.00 1 



SPEAKER 



Weather & water-proof 

(can be used underwater), 
mfg. by University Sound, 
16 OHM, 25 Watt, 
350-15,000 HZ 
6" diam. x 5" deep. 
Model #MM-2 



$25.00 



ea 



COAX CONNECTORS 

$2.50 
S3. 00 
$4.50 
S4.S0 
$ .20 
$ .20 
$1.00 



IJG-273/U BUC-F/UHF-M 
IG-255/IJ BNC-M/UHF-F 

IG-146A/UN-M/UHF-F 
UG-83B/U N-F/UHF-M 
UG-1 75 RG-68 Adapt 
UG-176flG-59Adapl 
UG-1 094 BNC-F/Panei 



S0239 50C 
PL259 60C 

COAXIAL CABLE 

50OHM-RG174 

S4.95/10O $3.00/50' 

75 OHM-RG 62/U 

$12.00/100 



C & K SWITCHES 



L-3 

P»rt# 

J-60 
J-6Q 



J-60 



J-3 
Mo»ement 



7101 SPDT 
7103 SPDT 



(center oft) 
L-3 7108 SPDT 

(momentary) 
J-3 7201 DPDT (special 

large rocker) 

$1.00ea6/$5.00 



E.F.JOHNSON 

SIGNAL STRENGTH 

METER 



m 



$4.95 ea 



200UA,2W'x2WSq. 

Scale: 1-30 do top (orange), 

0-50 bottom (black) 



AXIAL LEAD 

ELECTROLYTIC 

CAPACITORS 



2ilF@ 

iouF<a 

20uF@ 

50uF(§ 

2.2 uF@ 

3 3uF@ 

1 uF 

2UF@ 

25uFra 

3uF@ 

5uF@ 

10uF@ 

2SDuF@ 

100 uF@ 

5BuF@ 



15V12/S1.O0 
15V12/S1.D0 
15V12/S1.00 
15V12/S1.00 
25V12/S1.00 
25V12/S1.00 
35V 12/51.00 
150V 1 2 /SI 00 

I5V15/S2.00 
50V15/S2.OO 
50V 15/S2.00 
50V15/S2.OO 
25V 1Q/S2.00 
50V10/S2.00 
75V10/S2.OO 



D.P. CABLE 
ASSEMBLIES 



$5.50 ( 



22AWG 

#Cond 



Length 



9 VOLT NiCd 

RECHARGEABLE 

BATTERY 

NEW. Replaces 
the popular 9 V 
Transistor Battery. 



$4.75 



ee 



MAHOGANY 
PROJECT BOX 



$1.50 



ea 



Wwx 7Vlx«"lo.1Wh 

Has a lip for recessed face 
plate and a felt bottom 



IC SOCKETS 

GOLD-PLATED 
WIRE WRAP 



14 pin 40c ea. 
16 pin 45c ea. 
:■- in i 75c ea 

41! pill S1. 75 62. 



MUFFIN FANS 



MFG By Rotron Inc. 

3 Blades 4W" Square 

USED 

110 VAC $5.95 ea. 

NEW 
230 VAC Model MU3A1 

$12.00 ea 



NEW 
SPRITE FAN 

Mfg. by Rotron Inc., 

Model SUMS. 

115vAC. 19 amps. 

(Impedance protected.) 

3Vi"x3W"xW 



$12.00 



ea 



7 POWER CORD | 



Molded 3 Prong 
Plug with molded 

receptacle 
Be!denl6AWG 



$3.00 < 



MAGNETIC CHESS BOARD 
WITH MEN 

Folds in halt to carry men 
11-wx11"lx1'h 

$4.00 ea 



o 
o 

H 
O 
DO 

m 

J3 



TERMS; AJI mBterial guaranteed unless otherwise staled. II you are not satisfied with our product, rt may he returned within 10 days lor a refund (less shipping). Please 
add $4.00 for shipping and handling on all orders. COOS accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specif ed. Florida residents 
please add 4% sales lax. Minimum order, $15.00. Foreign orders- US funds only, add 20% for shipping and handling. 
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CABLE TV 
CONVERTERS 



GOOD STUFF! 



( ALL a ALLS HELUKOS - 



OUR NEW 



30 CHANNEL CABLE TV CONVERTER 1 



& 



Conrtfn mnj & lupai 
bind tlbll C MnrnH 
fpt qp+H«-t|, on ^DUr 
TV |,il 



MOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 



OQ?5 

^a^ "T ■■■>■;" 



trn* Lroinq wnlri 
Ho. WflVASTi 



ETCOMKK WIRELESS - 

THE ULTIMATE CABLE TV CONVERTERS 





189 

HATES PROBLE1 
* CABLE TV 

Uf 17? wiw«m»™™n l pi. -w.rvna L 

4^IL ^H *o< £*tfl« »<ta*.p.^ 3QQQ 

■ ■ # QfopaoWwsflrim J »CM L 

^^P * **»i;n»ft(tilns*ii«miP ^ »*-**. Cflwnari* r 

»• JliV.JSO ' ' 

US 
V TUNER 

19 



VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 



i S4BVARB 

UNUSUAL FACTORY SURPLUS 
MJD-BAND - SUPER BAND CABLE TV TUNER 



Cvi* Ml 11 i«bi« chir-icli Id ■ 
cc* T um c n .lF Irtquf^r. Cupt 
najnton fan - nbai nmM 

CHL.. ttttlSf'-l. tIC Wllh 

tct*™it No. 34*VAS« 



1 WVAMUftrtUri tc^nwtcfcipWlH—l -M-Bfll 



4 



FACTORY SURPLUS UHF TUNERS 

95 - 



■nd new {iradute don turplui. 
AH mi 4J ni;i idui fa* t*»r- 
iminiJl wort buiWing.aWi TV 
I. WO No. JiHUOSfJ 



MINIATURE FM WIRELESS MICROPHONE 

.95 




' ■> io In lh» p*lm r- ■ . ■-» f 
hind. Ri-capiiQA an inv tttfi' 
dutf FU rpdia or rcantfr. 
Mfl. StaVAUJ 



ROPHOI 

29 



OUARTEH-MILE WIRELESS MICROPHONE I 
& RECEIVER SYSTEM 




i95 



FCC Vprtnvd cr* ml «ntunu*d 

— '. f b irL-Tn* A 1 1 

H*M rmg* rheeJiu VU 
Wa HiVADflS 



FACTORY SURPLUS VHF / UHF 
TWJN'VARACTOR TUNERS' 



AdniNiNo he 31431 
BRAND MEM JrjBJl fwii, 
or ripiixng plrccianicaily lyrcd 
TV TR Or, TENDS' Ahirdip 



DUMPING! NOR E LCD ENDLESS LOOP CASSETTES! 




A95 

1 "".'.. 



I ntfMUibi'4 id find' it my 
priori 

Jminutfi- Na MSVA605 
6 minutH - Ha i<jVA(M 




IN STOCK- THE MURA 
CORDLESS TELEPHONE SYSTEM! 




SALE OF QUARTZ BATTERY- 
OPERATED CLOCK MOVEMENTS' 




$m 



OUR LATEST & PAGE 
FASCINATING CATALOG 

a'»»n Wf .[* ■» crc<« tts» irto 




Lh* t * »i»pr*.i.. pi.i.i, V>u*Mr>»*>ur>OK. (Sot?, naCa D.'i Add ll 

Iw UH ft MiMtvirvi It >£*•■ KlunfKdl « Y JliHf m*d*rtM *AI TX ul'1 tit 
Dc«lcr Et lipOCl •*qir.r>*H ii-iiitpd [Jul W^tphatfpf, Old*' dtlh '■+1*1 tlom 

ui 1 ilS 561 &?» 
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KNAPP ELECTRONIC PARTS 



Reed Relay 



& 



COTO mini CR 4003-6 



6v. SPST 

.790 



Jumbo LEDS 

J^J red diffused 
y<y 10/'1.00 

100/*8.00 



Power One 

5v. 6AMP power supply 



reg. .5% accuracy 



*23.50 



Micro Switches 

mini OMRON SSS w/lever 
micro switch #62 + V3 
cherry E23 _^^ ' 

.490 



*3.50 




M~W 



Voltage Regulator 
ideal for battery charging 

TO-3 ' I 3AMP '1.09 



Circuit Breakers 
auto reset 



<^ 



.39* 

sealed glass or 

1/4/10/20 AMP 10/*3.50 



SEND FOR 

FREE 
CATALOG 

Of Call Us At (813) 392-0406 



Capacitor 

— TE- 5200 mf 25v. 



.49$ 



Dip Tantalum Caps 

Dipped 

100 @3v 

6.6, 10, 15. 22, 33, 47, <3> € 3v, 

22. CS (Si T v 

1.5,3.3, 4.7. 6.fl@16v, 

15 @ 20V 

A?. M. 15, 22. 3.3, 4.7, C.S@ 35v 

22. M, t @ 5Qv 



.25$ 



Mura Cordless 
Telephone System 

as is 

complete 

units 




$199.95 Retai 



*43.50 



Dip Switch 
-^5posit..89C 

S£53 6 99* 

8 >1.09 



14 pin . 



Low Profile 
Dip Sockets 



17 



IS pin 

1ft pan Tr .. 22 

24pm 1& or ■I0r , $1 .00 

40 pm .., 50 

iS'pm Ila1 13 or 10/$1 00 

EDG£ CONNECTORS 
15/30 pin AMP edge conn. 

Qdld w/w .39 
36/72 pin Cauble Winchester 

edpe gold 5.T (£.25 
40/30 pin wjncnfiitftf 

gold w/w $2.95 



5 Way Binding Posts 
red or blue 



.230 



Popular Transistors 

2N2221SA TO 39 4'S1 00 

ECQ12B. TOSS 79 

ECGI23APTO 18 4/SI.OO 

EC61S9.T018 ...4/S1.00 

ECG130 TOJ 7B 

ECQ129TO2Z0 TS 

2M2222 or 2N2907 TO 926/51 00 



Relays 

Potter/Brumfield 

KH-M7012,(DPDT 
or 

Dunn Reed 

MARSIA103 24V/SPST 




I.C.'s 



stock up. 



ALL NEW 
50 pieces mixed 

7*00 - 74LS"1 - 74S 

CA-LTear & CO CMOS 

*10.00 



Mini Solid State 
c^- 1 ) Buzzer 







12v. 

.980 



Magnacrafl 
Dip Relays 



SPST . .'. NOS, 6. 12.2<v 

SPDT,..".^ 

DPDT 

DPDT .. onlvS.12v 

Ideal lor TT Lor CMOS 

M.99 or 10/M4.95 



Toggle Switches 



SPST 79 

SPOT mom. ctnarotl. 99 
SPDT . . enter oft. .. 99 

SPDT 99 

SPDT 
DPDT 
DPDT 



.TO AMP. 



.1.19 

1.9S 

Muter ofl . . 2.09 

3PDT 1.95 

4PDT 1.95 



H.J. Knapp of Florida Inc. 

4750 96th St. N, St. Petersburg. Florida 33708 
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SIMPLE SIMON 
PART KITS 

.*_ i 

MITSUMI UHF TUNER 
S34.95 



FREO RANGE UHF 470V BMHi 
CHANNELS I4.S3 OUTPUt CHAN 3 



1 VTiSW VariclDr ijFh Euntr Fnodftl UeTS'ASSF £j* k 

2 CSI'SW Pn^tod f I'GUit bum p J »-d'-!ie3 UK?*. 

3 TP7'SW PC6 ccMninOrniter i.?0M i>K t s-im^peii S5?5 
* f tU3-SW RctiHot ij.t 1 .(W. i** nrtiw lihn m JX*i H 9S 

5 PT1-5W Prjwff nn^rornwr r>" -1 ITVAC l*t -24VAC 

G PPS-SW Panei-moijPtMiflntiomtiffi l> Knew T-iX B-tapw 
S. 1-1« wjiw -JS.SS- 

7 SSU SW IC * i? DC* I. (NDdH |4 *S 1 rft(Jul4l(jr» l2 « I * hill 
link |1 Hi, SJ&Ui 

ft CE9<9W Eiodi'a'h/lie; tepjctoF |, h t ,9 «i 1 is 9i 
B CC33-$.VC C*rami,c 0«K tipKJo*i 50 WV |33 Kii S?SS 
1D Cl-SW Vinjib'B pfTiinic Inrrmr cipaciirjfi 5-fli pF 

(6 pcil 15 95 
11 m-SifV C*i hit ?•* Ti^H lap 33.nH i<i44rc!iA»i -pw- 

T37-t2 fflri.t* (orodi car^ ^.:h b ft 



13 rCS'SW 

13 SFU5W 

14 MISC 



«»wira &QQ 

•C K>cr*l5 tm iniar ioM3»1jiI >r H fl-Dm I2tl 

14-csin st» 

■Spoakpr t anrjKHurf wilh pre-puncnMi hickr>oi-ti 
t14J3 



MrKtllunoqL^ \,'. .nelydw hprflihrjrt. frJCf a £.32 
wrfrrva Sffirj — irn. ml UrnuniW DPDT itwirch 
tuWiffVJjr tic S9 *5 
Wh«n EKBVtfintj *\> ,t*mM. 1 Ihij 14 1o1»! pnc* >« S53S 95 




cam 

FS9 
U1 1 



7 IIWTHni 7512 Chinnui t;-b* 

■ 1 '» un n«tn luirc 

TpUcojk cWe R'O.'ii'Su-i ie Mf toor 

Coin C?nr>r=1<3 n ?De f I 

S(*Ci,l UHF r^XOOrruflthinfl, framrormcf f1 *5 

hyjtw VHF-uhf tnttnAi unpi.i*r3M0^v4iui 

13 eB giiri 31i» 



Uin ord»r inKunE n J 1 9 95. add 1DK. IhpOlng 4 handling 

Cvif U2 Idd 5* t-i<Cping & handling CiliJM iffld Si rjo. 

Mali 0< dm Or.i/ 

5Lrr,pK Si-ivmi ENKUoruci Kit. Cil<f6rr , -Hl CltftK I l*nd Ic. 

M71 SoythVl'-«y VH-&JIH 17 L11 V*gas. H*vaai,i?lM 

7Cl2-»3-Eai3 

Olr*f «dn» land JBi 

1 1tUMtwtrWrw D*vd.. HcufihOfrt*. CA 9Q2SO 

ViM-Wi5Hrc.ruiTgo OK. TBlepnOTM) 213-075-3347 



GUARANTEED LOWEST PRICES 



ON PRIME IC s 



WuhMN buy ICx. 

Tkli li a ctoitout ta tbr jrnyWtf 

(•/a fflffJtlf/«f ufrr I : urpim. Ai 

fj'ar j.'e.Tfj arv jqiW onx ^^ ^^7 

frr dtlfitd fnm turr a4> mi 1 

cvtsioc Jiii'i irr 

Ifilnrpnta *i net the brrtii 

jreu ipo.'. cifj' r jJM.Cf pr. frri h rf. 1 



MCI 



FiitM 
?*» 

HLH 



fHL^J 



r4Lti 
MM 

'1 1 ■. 



fJSIIJ 
FilH 



71 Ul 
I'lSfi 

t*I1SJ 



FREE 

S'ii «r u-£ IQ IHI IHt- 

lAil JH»J'wll*Hndiri} t ,r 

fUW. ilQ im our b« 
QT^rrKl *f ".*rj1il* StV.11 
Tjlh 10 lur lit IV; 



fkji[r. 
fe.DM24.ff • *].» 



Irani: Vcrmonl Electronic! 

D*pt.J 

313 W. Vtrmonl, Suite fl 

AnlhciiTir CA 93W5S 

* »> JAU, iff WjlW W1frl.nl Jf 

* W« rfO Jf M fr*fll OrfW ■ 

* Immrditle rt/uniii on ttenti 



LWiaM 



*4a<h ---i| p r n!i.liin *t 

If 1 AMI liuwilan T4n, 
T«Ui, —-111-' 7+M.i, 

DHIm. UH. WW AH. 
I'-. 1 II. NH. ■■'■-. 11 



ValurPi Oil<n W n.l 



»WJJ« 
ui«Kinn 

t«0 W-lrttf* 



.->■:•■ 
LMrHVi 

Lur»^frfJJ« 

LW.'S-Mlf 
LU^H*H 

.v.i'j'i 



CiK-'iHf C^rH 



*MJ PH4 H l« 



JhuiJ MTaiT O/Jfj-j ft) 
WntnwtF /".'r.-.v^iti, j 

I.'." »' IVrr-p.-nr. 

Jiit. jf 

■H=>r.-^ C* 9;iC.i 



14 hi. Or^f r Qnk 

[714] 9S(r4^'H 
1*% Furchu'ir w» 

hUSHORDE». 



C*li1 1 



uif u In 



d^x 
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"JAVANCO" 
Your Parts Supermarket 

150 Second Ave., South Nashville, TN 37201 
615-242-7575 



Power Supply Kit 120 VAC input 9 to 15 V regulated controlled output AEI parts & 
step by step Inst, plus schematic includes PC boafd, transformer And all parts 
needed tor making (Less Cabinet & Line Cord) Approx. 2.5 AMP rating thru range 
continuous duty order #JCO-1 ONLY S12.00 



Order # TR-S4 Xformer 120 VAC primary 6. 12. 24 VAC Sac. 2.75 A 



EA. 6.25 



Order I LED - 1 Readout 6 DIG 7 Sag. 7/10" Characters Pinout Furn. EA. 2.75 



Order # IC-25 Drivers lor LED-1 USES 3 Drivers SCL-4433abe 



(3) lor 1.20 



Order * ECK-4S (48) Electrolylics [Unmarked and Marked Good U sables) kit 1 .40 

• TRA33-K3 131 NPN 75 watt 10 amp TO-220 Case HCA and SGS (37fC5~7 25 

#TRA 8-K12 (121 NPN Transistor Formed Leads (Good Gen Purp.) (12) PCS 1.00 



*> TRA-105K4 (4) PNP Asst TO-3 Case Transistors 

(Some Unmarked) 



(4)T03 1.70 



Remember; JAVAN Warranty: (All Parts sold to you lo be good or full credit) 



ICS9-K4 40 Pin Low Profile IC Sockets 



(4) 40 PIN Sockets 1.00 



28 Pin Low Profile IC SocKets 



(5) 26 PIN Sockets 1.00 



A word for thought (have you aver looked at retail prices closely???) 
They usually and in ,95c 99c .98c ,77c ,88c (Buy at Wholesale) 



WWC-1 Wire Wound Choke (100 Microhenry @1 000 Bam and .010.) 



EA 43C 



CTR — 31 Contactor Reversing Magnetic 110 VAC Coil Approx. 1S amp rata 

on Contacts Furnas 44NA30AF EA. 16.00 



PCB-Singte Side PC Board 7V X 24" (Tuff Stuff) 6#6 Holes 



EA side 2.25 



TL-3 4 Piece Screwdriver Set in Handle (A Must for IMom!) 
MC-85K6 .22 MFD Capacitor @ 50 VDC (61 .22 @ 50 VDC 



LA5-7K GE 455 Bayonet Base Lamp (Built in Flasher) 7 GE 455 



1.00 



EG-1E2KS 500 MFD. @ 15 Volts Axial Lead Lytic. (7) PCS 500 @ 15 V 



FP-51 6800 MFD. 50 Volts Nichicon FP Can Electrolytic 



EA. 1.00 



MC-253 .47 MFD @ 50 V TRW Axial Lead Capac w/Slip on Lugs 



EA. .17e 



SW-12K5 Leat Switches Single Set Contact Points 



(5) Leafs .85e 



Please Remember: We have one of the largest stock of parts in the USA 

l( you should use or know someone who wishes large quantities call or write. 

We stock very large quantities - but sometimes items are limited. 



We will never intentionally mis-represent an ilem (We Want Repeal Orders) 



SPK-64 Speaker 2 X 3 inches 50 ohm Good Intercom ohmage 



EA. 1.75 



RY-55 Coto-coil Relay Very Small Encapsulated DPST 



TC-22 Tantalum Capac. DIP .33 MFD @ 35 V PC Leads 



TC-31 Tantalum Capac DIP 10 MPD. 20 V PC Leads 



EA. 22C 



TC-32 Tantalum Capac. DIP 3.3 MFD. 25 V 



EA. .246 



SW-20 Momentary Push Button Switch (Large) Pinball Flipper 



EA. 25C 



PR-161 Power Resistor 20 OHM 22 watt Squareohm Type 



EA. ,40e 



FP-54 Can Electrolytic Ouad 20 MFD @450 Volls (Many Combinations) EA 1 50 



WRC-9 50 Conductor Ribbon Cable (9 Feet Long) Connector EA. End EA. 2.85 



CH-3 Card Holder (Socket) Single Side 



EA. 22e 



EC-19K6 Electrolytic 25 MFO 15 V Non-Pol Axial Capacitor 



(S) for 1 00 



CP-98 Capacitor 1@ 2000 V Screw Ends (Extended Foill 



EA. S1 30 



MC-1 Capacitor 1.2S MFD Axial American Radionics 5% 



VL-9 Solenoid Valve Approx S46.00 Wholesale 1 15 VAC Coil 50-60 CY 

(Brass) 10.5 watts W Pipe in and outlets for Gases. Liquid and Steam EA. SI 8.00 



DM OK Assorted Signal Diode Kit (101 Signal Diodes in Reuseable Pak kit .50c 



ML 8205 IC Tone Ringer, Diagram Furnished (Only 14 Small Parts Needed 

To Make External Ringer Instead Of Bell EA SI. 90 



MC-tOK 10 Mylar Capacitors Assorted (Good Useable Values-10 Mylars kit SI. 00 



TPU-1 Pulse Transformer (Dime Size) 300 UK TPU-5 200 UH 



EA. .24c 



TH-K5 Tape Heads Assorted 5 Tape Heads 



5 for SI. 75 



TPU-K8 Pulse Transformer Asst. (Dime Size) 



(8) Pulse Transformers for $1.50 



TRK-25 Small Case Transistors (25) PCS Very Assorted 



(25) tor $1.90 



A new list will be enclosed wilh ea. order so order now and keep a step ahead 



BXK-1 3 '5- Index Card Box with Hinged Top Loaded With a Grab Bag of All 
Sorts of Small Items (A Must for Experimenters) Yours Absolutely 
Free With an Order of S40.00 or More. Otherwise Price EA. $3.25 

BXK-1 Offer Expires Dec. 10. 1081 or Until Stock is Depleted 



S15.00 Minimum Order Add S2.50 Shipping Charges (Tenn Residents Add 6.75% Tax 



Call Collect 616-242-7575 To Place Orders Over S25 00 
(COD's Will be shipped on Orders Over S50 00 w/25°i Deposit) 

Orders Can be Shipped Within 24 Hrs. With Money Order 



JAVANCO 150 Second Ave., South Nashville. TN. 37201 (Try Us You'll Like Us] 
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4K X 16 MEMORY board with 64 fC chips (2101 ) in 
sockets. Complete board with data. Super deal 50.00 
4116-4 MEMORY 16K S2 each or 8 f or . . . 14.00 
MK 8164 MEMORY 64K Dynamic Ram 25.00 

MP I 8 inch single side disc drive (OK, used) 175.00 
MPI 8 inch dual sided disc drive (OK, used) 350.00 
SHUGART 8 inch drive 850 FDD (ok, used) 425.00 
MOTOROLA MONITOR 9 inch 115 volt 60.00 

MOTOROLA MONITOR 12 inch 115 volt 85.00 

Above 2 units accept composite video, no case, used. 
2 units below accept TTL. Hi volt supply only. Used. 
BALL BROS. 12 inch monitor 50.00 

BALL BROS, 5 inch monitor, cased, used, 60.00 

DATA STATION CONSOLE w/key board & 9 inch 
monitor, power supply. Logic boards broken send 
for details on this one. S 80.00 

I R SCOPE see in the dark, new, portable. 260.00 

IR SCOPE KIT pre-assembled, modular 150.00 

12 VOLT GEL CELL 2% AH Si 4.00 5 AH 17.00 
12 inch CRT bonded face plate, new, with specs. 
Made for computer work. S25 each 5 for $100.00 
UNDERWATER HYDROPHONE 200 KC 10.00 

WALKY TALKIES Govt surplus used' 
condition. 47-55.4 mc range. With 
schematics. Govt AN/PRC-6 
$25 each 2 for S45. Ant S5 each 

ASCII KEYBOARD parallel S50 

RED LED's . 10 for SI. 00 

MIN ORDER S10.00 CATALOG No. 20 now ready 

Shipping extra on all merchandise 

Mesfwa Inc., P0 Box 62, E. Lynn, Mass. 01904 
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MPONENTS 



S-H74S5N 
$H740tiN 
SN7412TH 
SH74TMH 
5K7414TH 

SH741i,lM 
&N74153M 
SN74154N 
BHT41S0M 

SH741&7H 
SN741O0M 
$H74161N 

SN7-41&3K 
SNr4ift4K 
SN741&SI4 
SN74174H 
SH74175K 
SN 7*1 BON 
SN741B1H 



LSOO 



74LS15* W 

74I.S1B1 A3 

74LS162 88 

74LS143 M 

74L5T64 65 

74LSWS M 

74LS^fl9 1.55 

74 LSI TO 1.75 

74 LSI 74 ,H 

74LS175 85 

74L$ilBQ .B5 

74L51V1 1.25 

WLStflS Jfi 

MLS1»7 .78 

74 LS221 1.35 

74 L 5240 1A5 

.'4 LS341 us 

74L5243 1*5 

74L5244 136 

74LS24S, 245 

74 LS2'ii 1.25 

ML5353 45 

74 LS297 .« 

74 L52» l.flfi 

74LS70O .55 

74 LS273 US 

7- LS27S ,45 

74LS29Q 1.23 

74LS3S3 LQfi 

MLS3M OS 

74 LS367 .75 

74L&373 145 

74L5374 1.49 

74 L5377 1 25 

7*LS«tt 155 

74LSQ70 i« 



4S00 



74S13B .75 

74S140 1.00 

74$1Sfl "5 

745174 136 

745175 1.15 



MO u 

S51 .40 

S54 ,55 

574 as 

5« .95 

511! 1.95 

sua 1.45 



74S189 4 25 

745201 5.75 

74S24Q 2.75 

743244 :■■'■':■ 

7*5251 2.75 

74SZ67 296 

745-2BB 2 96 

T*S290 S.TS 

745470 9.25 

745471 B.50 
74 5475 9.50 
74S474 9.50 



A Iv 5.25m 



EPAOMS 
15 096*1 

w4fiom 
sans 

H B 25m a M 7 50*i 

iWHS 4.10 m a tor 3,95m 

12 1A.9SM 4 Itr 16.96m 



11 4SOW5 2.50m KJk* 2 00m 

CPU I 

■50 7.95 

MACTC 10.50 

BOA CPU 10 SO 

MOW tO-64K 129,00 

55* 13.50 
OlA 750 

:$BOQ 9.50 

MJSC. 



3«5 1103* .75 

«g UftJTM 17.SS 

J JO control* "" 

1 M ULM2001 IBS 

™ TtlS-MOO 1.40 

130 MC400BP 1. 75 

^ ? 5 HHOD25 1.SS 

2.75 Q3424 loj 

36 DMtfl r.96 

J* D3002 1.95 



i.eo i-:. 

1.15 18 

1 50 20 

I.N 22 



*V I *0 
W/I.AO 
10/1. « 
10/ 2. BO 
10/2 50 
10/? 00 
1(1/3. 60 
10/4 75 



GLOBAL 

Logic Probes 

L p_ 1: MO.00 

Pulse width to 
SOnsec Rep. 
rates to lOmhz. 

LP-3:*60.00 

Pulse width to 
6nsec. Rep. to 
over 60MHz. 

LPK-1: 

Logic Probe 
Kit- complete 
nothing extra 
to buy Min. 
pulse width 

300nsec. 

$i&95 



■ 



+ + SPECIALS** 

3inch MUFFIN FAN w/line cord! 

♦9.95 

UPD 765C : Floppy Disk Controller 
17.95 w/spec'S 

2732A: 250nsec. EPROM 

'24.50 

AY5-lO13A:30KBand UART 
*3.95 



CARDS 

MICROSOFT; 

Z80* 

*295°° 
16K RAM 

$160°o 

VIDE* 

VIDEOTERM 

80 column 

$295°o 
KEYBOARD 
ENHANCER 

$12000 

CALIRCOMRSYS; 

APPLE 
CLOCK 

$12400 
PROTO 
BOARD 

$2500 



PRINTERS 

EPSON: 

MX- 80 

$56000 

CENTRONICS^ 

737-1 

$950°° 
753-1 

$2 f 995 00 

BASE 1 1, inc: 

800B 

$64900 
850 

$74900 



"1981" 

£ Master 
$ 59.95 



THS8C 
«K Add -i>. 

llV.|._.:,r^- J 

Pip S K if(h«i 
¥25 95 



REAL-TIME CLOCK 
CALENDAR (MSM 5832) 

Description Mono. Metal Gate CMOS I'.'C. 

Features 

Time, Month, Date, Year, & 

Day of Week 

■ Bus Oriented 

■ 4 Bit Data Bus i 7 >l C 

■ 4 Bit Address ' ■ ^frO 
■R/wHoldSelec+ W/SPEG's 

■Inter.Signal XTAL 

■32.768Khz. xtal Control. $3.85 
"5v Pow.Sup- 
"Low Power Dissipation 





OR 

* 

SHELF/ DESK 
MOUNTED#5722 
$15500 

DESC. 

SS-23Z COMFITMIE DIGITAL TRAMS 

FER SWITCH WILL SWITCH MODEMS 
KIWEI PROCESSORS / PRIHTERS. 
HPIISlJESKIIimPIR I WIRED 
ID CHSliHD 



K Surgis n liiuitimii 

THE MPD 117 

turns an ordinary 
outlet into a cont- 
rolled power source 

* 79.50 



Tbar 



iNCGfrP-ORA'f: 



POWER 

S{JPPLY 

MODEL 
#CP198 

input^no/125v 
output-— 5vdc 

At 6amps 

Qty. price avail. 



CONCORD 



COMPUTERS 

ATARI ? 800™ 
COMPUTER SYSTEM 




400 Ciimwiet 8K —'350 08 
\ BOO CanpuUr ItK-"' 75900 

\*800 COMPUTER 

7«/48K4«89a°° 

Best Buy^ 

ATARI PERIPHERALS 

Pinnies) '(75.0(1 friirtii('«Z?) '3/101 



JUtsimr 'B500 

iniiiiiti(a5o)'n5.oo 

Paddies MJ.00 

Sill filljtli ! 43B0 
Spici In 11 « is i-'JO 
[Hiss '37 00 
Kinglli 'I ZOO 
Hinpimn hint 
Esc 1, Li *IZ 00 



Disk Dim '565.011 
Mihi '1(3.00 
liisljch 'J/OO 

tssmtlu Emit! '49.00 

'43.00 
t 




Music ciimsti 
Miilu! iisi 
IV Swatch In 

igk mi 

IK m 



"00 

'0.95 

'15500 
'113.00 



'Apple u Pius 



» 



48/r-fH99.00 
64k -^1399PO 

W/ PURCHASE OF 
APPLE RECEIVE 
SPECIAL PRICING: 

BA.SE tl PRINTER — — *613» 

DISKIIi/ciiL— J5S5M 
DISKIIi/eciiil.— *495.<i> 
SOP'R'MOBII — 'Z3" 
MOHITGR: BfiW ^ 

\l-\im. -^<1Z5«*; 
I1TEGEH 0*51 i 

CARD — - — ^ *isg" 




jHj 



v/deo 

ma 



MONITORS 




too 



L2uvh 

12wu 

BLACK* WHITE 
VIDEO MONITOR 
aMDiK iLELMfiCtsTi 



£ -MIKK' 

Off EM PhtH 
VIDEO HQN.TCn 




* 365.°° 



TERMINALS 



1971 SO. STATE COLLEGE 
ANAHEIM, CALIF. 92806 V\9° 

(714) 937-0637 W, 



no coo ■ 

*10.MIN 0RDER/CA.RESADO6* 
FRT. 

5 ID-4<»5 2, MS .'SD-aqlS S. DO 

so-91 4. OP r iOO-qnq 10, 00 

100-74 '.00 IOOn-lj. Ifl'piiro 




Synertek 
(( KTM-3» 

LOW COST 
TERMINAL WITH 
KEYBOARD AND 
VIDEO 100 



*689.00 * * 499 - 00 



o 

CD 

m 

s 
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;PU 'S & SUPPORT CHI PS j 

Hat - 3 7B , 



ftMDJM 
1214 

CM 



&.5G 

Ul 



in 



t» 4W 

J3 ESTiAMMHj- J« 

j.eo ziacpu - a rs 
m zmsia - IMS 

JJS C7S - 1*H 

- IK 



RAMs 



ROMs 



31141-3 

1115 3 
4HM 
2ILOJ-3 

rtca-4 

M&UZ73 



ITS 
1» 



- 4.H 

- t9.H 



TACM 
t*cq: 
weal 

MCI* 



74C*» 



74£>» 
T*C.ft 
74C1M 
74CI7* 

l*Ci*J 



■HOB] - '<- 



■**■ IMftS.-HlHSAl ■ 

UART's 



AYMtptt - 3.7S 

THUMB - 3-S6 

PTT4KH - 3 JS 

AVJtTM 

INTERFACE 
& DRIVERS 



ue 




- 1-26 

SHIFT 

REGISTERS 



- 2S0 

- IH 

- ISO 

- 2-M 

- J* 

- 2J0 



14. F.N HEADERS 3/ii5o 

16 PJN HEADERS *) 

24 PIN HEADERS 75 

■JOPlNHEAOERS 1.10 

5CTPINEDGEB0ARDCQNN 3.95 

26 PI M E D G EBO ARD CONN 2.C& 

50 PIN RIGHT ANGLE CONN 3.95 

20 PIN RIGHT ANGLE CONN 2.25 



PRINTED CIRCUIT BOARD 

4" x 6' DOUBLE SIDED 

EPOXY BOARD W THICK 

4.60 m 6/SZ.fiO 



!/llJ - 'trudcwi 

4tt" x 6W" 



SPECIALS 

8X300- si GNtTicsts err 

MICROCONTROLLER 88.00 

4w. 271SI+6V) 22.00 

8 H. 4116V3 RAM'S 16.75 

10 oa. 81B4E64K RAM I150NS). .99.50 
L14H4 IR + VISIBLE DETECTOR . 3/*1.0O 
MM5307 - Baud Rate Gsneratoi . ,*9.95 
iOPIN RIBBON CONNECTORS . ...3.S5 

40 PIN RIBBON CABLECONN 3.25 

20 PIN RIBBON CABLE CONN 2.6S 

10 PIN RIBBON CABLECONN 1.75 

RS 232 CABLE 

10 Conductor. It 22 color coded wire. 

gray PVC outer cover. \" diameter 

40pof ft. - 1M 7*30.00 

Add 20% postage for orders under 100'. 

Add 10% postage for orders over 100*. 

SPECIALS GOOD THRU OCT. 1981 



CRYSTALS M.45 oa. 
2.Q0O MKe 14* MHi 



S1.95 



DATEL5 DAC-OSED. 

8 bit DAC - $7.95 

iHTfBSli DGHiT ANALOG 5WTC:ri- 

ICMAHSLDHrVEPS 

IHTE«SU.ICLT10*-1S CM JW 

JMDCQlWiTHTtH 



P EOJCQH. SAD 103-1 ANAlM 5W.TCH 



MSOf 



T+*F« 

Mir jo 

"C'Li 
MS 111 
MSI-p 



7 WATT LD 66 LASER 
DIODE *R *8.95 



25 watt Intrt fl pd Pl-HM 4SG 2005 equ-v. I 
Lnw Diod« (Soec «i>hi pndudtd) I 424.95 



2N3820PFET * AS 

2W6457NFET I ,45 

2N2646 UJT I 46 

ER 900 TftlGGEfl OtOOES. . . M1.00 
2N 5026 PROG, UJT 4 .65 



DISC CAPACITORS 

.1UF1SV 107*1,00 lPQViH.OO 

,QHJF35V 13/41-00 .. . 100.45,03 



IM148(IN914I 15/1.00 



J 000 WHi 
3.57 MH; 
40COMHr 

5 OOCiMH- 



10.000 MHj 

MUODDMHi 
SOOOMHi 

lM^MHz 



sccoMHi : nb.wDm\2 



D(P SWITCHES 
ctssm 4 4p»osmu*M2 

CTS30S- t SPOSlTrO*! ' 5 

CT$2«-ia to position i.a 



MINIATURE MULTI-TURN TRIM POTS 
BO. 100 r 5K. 1DK. 2E0K 4.75 oach 3/42.00 



NO. 30 WIRE WRAP WIRE SINGLE STRAND 

too-,.. )U0 



40 CONDUCTOR 3M CABLE. 

*2BWIRE t ,75/FT 





S 

1 u 


CR 

6A 


3SA 


tlDA 


ICO 


.4* 


€0 


i 4p 




3D0 


70 


3D 


: -:o 


9 00 


400 


I M 


1 40 


: r.j 


i:eo 


DD 




1 H 


3&j 


tun 



TRIAC's 



Pfiv 


1A 


KM 


MA 


1DQ 


-lb 


eo 


■ fj 


■0G 


&5 


1 X 


I .:o 


no 


. .*';. 


i n 


3 i0 


BOO 


2 0i 


2.7B 


4,30 



FPIWr-HOTOTRAHS ..* .» 

RED. ^tlLCW, CftrENu.>"«BE«LA"^LEDl.2 J . . Sr*l ,00 

nrOGntl^ftlPOLABLEDi , * .56 

ULEOWItHEEJ ...... ......I .IB 

UHDI4B PHOTO DARL XT(W » .90 

ILlOPTDISOLATQfl I .* 

lWATTjeNEB5: LJ, 4.7, 5 1, b.f, 1 1. 1 1 t.l. 1CV 



SFC 3301 - 50 PRV 30A 
FAST RECOVERY DIODE [36nsl ..$2.25 



TANTALUM 

.47UF3SV 5 Jl.'DQ 
.68UF35V 6/} 1.00 
1UF35V S/41.00 
2.IUF20V E/11.00 
3.3UF20V 4;t1.00 
4.7JF3SV 4/H.rX> 
6 8UF-SV 3itl 00 



CAPACITORS 

10UF35V -t .40 

ZJUFIOV -I .30 

1B1JF18V 3/#1.0D 

SOUFriV 5/1 1.00 

33JF2DV > ,60 

47UF20V t .as 

120UF6V » .75 

OIJUF2CV 11,75 



o 

z 
o 

rr 

Es 

UJ 

_J 

UJ 

6 

Q 
< 

oc 
140 



SANKEN 

AUDIO POWEH AMPS 
Si1010G10WATTS .8 7.60 
Si 1 020 G 20 WATTS .$12.50 
Si 1050 G 50 WATTS .$27.50 



200 PRV 1A LASCR 95 



RS232 
CONNECTORS 

DB 25P male S3 .25 

DB25S female... $4.25 
HOODS St. 50 



PRV 


1A 


3A 


12A 


50A 


12SA 


240A 


100 


■Of. 


,14 


.35 


,30 


4.25 


S.00 


200 


.07 


.20 


.40 


1.30 


6.26 


3.00 


400 


.09 


.26 


.65 


1.50 


660 


12.00 


000 


.11 


.30 


SO 


2.00 


3.50 


15.00 


an 


.15 


.as 


1,00 


2.53 


10. EO 


18.00 


too 


,20 


.45 


1,25 


3.00 


12.60 


20,00 



CLOCK CHIPS 

....44.76 MM&31G... 
MMS97AA. . . , ESfi 



,5V at 800ma SOLAR CELLS 
3 "diameter $4.35 



7 SEGMENT DISPLAYS 



FSCttOM digK 
C.C.8"dlsp4iv .-»6.95 
FND503C.C..5'..,* .35 
FND510C-A. .5-...I .8& 
DL-7C4^C.C. , ..* M 



DL-TO7 C.A. .3" . . . 
DL 747 C-A. A' ... 
FNDSIO.B'CA ,., 
FND«3.6*CC ... 

MAN 5 CC. Green 



I .75 
*1.50 
(1.95 
41.95 



TRANSrSTOR SPECIALS 



IJ*IKTFW , an0 6 



URFttQijCIPI THAlMtHHT 

S«Mfh"-10 1 

!*VMnmi, tout 

>14.TJr.'NS. ID! 

ZHZH2 hPH » TO M 
IH2M7Phf JhTi3 II 
. L >;AXtijfF l J.[HS5 

TW 111 tl#t4 S. TO 2» 

TiF-ESFU'tTOBS. 

Tlt*1Jt»l>ll>)buia 



ALS ^ 



7+W 
7401 
IIS 

T*>1 

J*» 
74H 



74 IQ 
7411 
7413 
T4I4! 
7?4I« 
741 !■ 
?430 
7AS 
7431 
7427 
?*M 
7<J2 
74J7 
7439 



7+** 
7447 
T44I 

74fi0 

7477 



TTLIC SERIES 



7473 
7474 
741$ 

?4rt 



74» - 

J"4» - 

7411 - 

7482 - 

7493 - 

74** - 



Mtr?7 - 
74123 - 
7412? - 
74133 - 
741ZS - 
?4l» - 
741*5 - 

n--*» i 

741H1 - 1 
741 Bl - 
74153 - 
75154- 1 
74I5G - 
74W7- 
741*0 - 
741il - 
?41« - 
741H - 



74144 - 
74144 - 
74i« - 
74170 - 
7417? - 
HI 74 - 

74176 - 
74174 - 

74177 - 
741M - 

74141 - 

74142 - 
74190 - 
741*1 - 
741M - 

74143 - 
741JM - 
T41«- 
741H - 
74T47 - 
74776- 
743K - 
7*347- 

743M - 
743K - 
7i»4- 
75*41 - 
T&ffi - 
H;sa - 
H12 • 



FULL WAVE BRIDGE 



fttu 


IA 


■A; 


^^ 


'C'j 






i ■?: 


:t>: 


iM 


■ ?? 


.- ::■ 


*M 


^90 


3» 


ax. 


:JO 


440 



13V ESC BELAYS 

TTL SIZE 
S p*. Ifpa chm «*J 
-» 
DP iiMcshmcioJ 



DIP SOCKETS 
4P1M T7 ??PlN 30 

74 Pin 20 24 PIN 3(5 

14 PIN 2? IftPlN 4J3 

HP>1h :<v 40 Pin « 



74LS SERIES 



20KV250MA DIODE $1 .90 



SILICON POWER RECTIFIERS 



7*.S« ■ 

HLJfll ■ 

T4LH2 - 

74LHQ . 

MLVHl ■ 
74L'sn 
74LSD1 

74LSa . 

MU.M - 

3«4SI1 - 

M15.U ■ 

T4LI14 



MLSJS - 
lULSH - 
T4LS37 
MhSH - 
74L&43 
74LS4I 
74L147 - 
T41SS1 
N4S54 - 

i*Ltn 

HXN 

74LSH 



MiS:M 
MLillJ- 
l«L5913 - 

74L51I4- 
HLS13J- 

74l.il^- 
■I.V". 
'4.5112 - 

msm- 

74LtTM- 

T4USI3B- 

7413111- 

MiLtliU- 

7ALS,"5& 

Mtil»- 

7«L>liT- 

ML4IB- 

74U1H- 

74L3HH - 

74I.51E - 

Huia- 
in£t** - 

74Lai»- 

TJLtTH- 
T4LS173 - 
HL1I74- 

'•LilT* - 
74L9.H1 - 

'4,',;»i 
74L>1»1 - 

>4asih- 

7*4i«- 



?lL3.-*j 

7U.5H1 - 
7JLSM- 

■4i.',: w 

74L33« - 
ML 11*7- 



?4L1»- 



74I.UU- * 
74tXHt- It 

74LMH - m 
ML3M7- 7TJ 
74LMM- K 

"UlT-l'J - 13D 
7*.5JM - 1» 

34LSJF7- V40 



LINEAR CIRCUITS 



MAN 82 C.A VjJQSt ! B 



L-4B1 - 
iMm I 

HI'CV - 






Luia - 

|MV - 
LMJN - 



CA7M - 

C *K H 

EAIOW - 
CAWft- 

CAXR - 



t - 1 n 547 - m race - 1 19 

mun - K W- ■ DlKt - 1J 

lwii - i » '■:]•-■ 

REGULATORS 

LMiirr M.EO tlLPi .1 .44 

LH337 13 50 LM305G . . t .75 

333K-EV1A 44.EC 34CHC O. tHii>r24V1i1 60 

ra«ljKC 5V ItS* « 96 7*3T 5, 6. r 5. i:. 

723 I H 15. H * Z4V I .H 

33075.. UwlBV l SI L*&14U . :.iv.3A*3W 

741MC6 (JS 



POSTAGE ADD 10% FOR ORDERS UNDER 420.00 
RATES AOD 5% FOR ORDERS BETWEEN 42O.0O AND 450.00 

ADD 3% FOR ORDERS ABOVE t50.00 



TIP1M I FOB CAWiniDGE. VASS ^EHO ElffQI 
OR MOWV OfttHH MINIMUM T-ElfPttCWE, 

COD. RjUCHASE QHOFP. OR CMAAGE *2DO0 
WlNlWUW MAk. OHDEH *B 00 



MHQ M fgfl OU* CATAIjK 

FLATURING TBAWSISTOftS b 
HECTiriERB 14ft HAMPBHIPLE 
&T. r CAMftH I DQ£ PiUutt, 02131 



SOLID STATE SALES 

P.O. BOX 74 D 
SOMERV1LLE, MASS. 02143 



TEL (61 7| 547 7053 

WE SHIP" OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 



TOLL FREE 1-800-343-5230 



•our PARTS cost LESSf" 



4PDT PRINTED 
CIRCUIT 12 VDC 

14 pin slyl* 
3 Imp torUrkcl* 
BRAND NEW 
P.C. MOunl 

$ 2.75 EA. 



DPDT RELAY 

AROMAT 12 VDC 

HL2-P-DC12VDC " 
cwnp-Kt ili» 
ID imp contact! 
P.C. mount 
93,00 each 



4PDT RELAY 

* lAsiniti* 

- Jirj(5nlH!t 
■■ JtlrOltd'E W 

l»l*H».C.C.ftl 
■ '..!B3tjl 1-jHj lilll#<3 

S1.70 EACH 

* [Mvl I if c DM i c-lUg* 

LAmOE OUANTitlESAVAJLA Btt 
SOCKETS FQP AElAY 504 tKh 



[TRANSFORMERSj 

120 vol I 

primaries 



^ 



6 VOLTS At 150 ffiA $1.25 
12 V.C.T.it 500mA M.SO 
1S.S V. tl 1 AMPS S&.50 
"6 VOLTS ll 1 AMP (4.50 
2S.2 VCT II 2.8 AMP S5 SO 



4+o/aao to no wolt 

TRANSFORMER 

SOLA • HTIBZIOO 
,-"^>*440 or 220 mill 

tO 110 VDllE 

P.1I40 100 VA 

$15.00 




KEY SWITCH 

S.P.S.T. 

AMPS 

125 VOLTS 

f 3.S0 EA. 



rJT BATED 4 
I 



MINI SHE 
BUZZERS 

1/4 10 3 volt. 
WITH HIRE LEADS 

7S**ach 
l)4to 3 mill 
WITH PIN TERM1SALS 

7Steach 
3 Id 7 vol ll 
WITH PIN TESMIWL5 

75 « each 



NEW 



S2.00 fTi 

(4 3,4" I 

i 

52.50 I 

!4 1M" * — * 



COMPUTER GRADE 

CAPACITORS 
1,7O0m*d 

150 VDC " 
2 1/2 "»» X 
6,400m«d 

60 VDC 
1 lli'au. X 4 TJj" 

n.SOOmfd <« vPCji. so 

1 3/S"oi* X 3 1/4"wou 

20,000 mM 25 volts 

2 " DIA. ); S%" HIGH S2.00 
22,000mfd 15 VDC S2 ■ 50 
2" o.* X t 1/2-h.oh 

22,000 m»d "to volts 

2" 01A. X 6" HIGH SUI 

S2,O00mfd 1 5 VDC $3.oo 

2"giaX4 1/2*,,.^... 



CLAM PS TO FIT CAPACITOPS Kt ti 



„ SEND FOR OUR NEW ^ 
r «e/ 40 PAGE CATALOG f * e 



12 VOLT D.C. 
ALARM BELL 

bright r«0 color 

Jd«il tor alarm: 
• In. din, b.li 

loud ring 
i15.00-.-j. 




SUPER SMALL 
PHOTO-FLASH 

170 MFD 330 VOLT 

1 Vx W 

2 for S 1.50 
10 for $7.00 



T50 MFD 330 V 
PHOTO FLASH 

2" HIGH X {H 
1 W 0IA. 

SI. 25 EACH 
10 FOR SIl.OO 



■^ 



FLASHER LED 

Litronix FRL-4403 

1 1 1 ■-■•. *1 ■ i<J r i «. I . :: . >i I 

: llill.i-.g j".- T 1 . pickle. 



SUB MINI L.E.D. 
-^ 

.079" X .099" 
20mA M1,75v 

10 for S1.00 
200 for S 18.00 
400 for 532.00 
1000 for S7O.00 



BI-POLAR LED 



THREE COLOR IN ONE LED 

RED ON DC. QUEEN ON 

REVERSE DC. YELLOW ON 

AC. 2 FOR S1.70 



RFI 

LINE FILTER 

for Una to I In. 
A lino to ground 
(kMh Mipprtwlon 

COftCOM * K>KE 
ftAt*d:10amp 
115. 250 » 
50-400 hi 

$ 3.75 ea. 
10 for S 35,00 




50K 5LIDE POT 




3 1£ .fieri long ■ 2^« Inch iMd« 



29/44 EDOE CONNECTOR 
TIN SOLDERTAIL .Tift"* .390' 



\ LARGE QUANTITIES AVAILABLE 
SI 35 lich 10 1br J1 : 50 



L.E. D.'s i 



HED JUMBO DIFFUSED 

10 lor $1.50 

GREEN JUMBO DIFFUSED 
10 tor $2.00 

VELLDVV JUMBO DIFFUSED 
T01©ftZW 



RECHARGABLE 

SEALED 

LEAD -ACID 

BATTERIES 




a VOLTS 3AMP/HR 
■'■:■:■:■: I '■: :■ 5 IN. {7.50 

S VOLTS SAMP/fcn 

Si X 2 X <Ji [N. $10.00 

• VOLTS 7 1/2 AMP/HR. 
<0| X 2 X ^ IN. $ 12.50 



ALL CLECTROflKS CORP. 



905 S. Vermont Ave. 
PO BOX 20406 
Los Angeles. Calif. 90006 
(213)380 6000 

Mon. - Fri. Saturday 
9 AM -5 PM 10 AM -3 PM 



» Oui nl i tm L "n .1 m 
* Mm Qtfit * 1 10 DO 
-Add S2.&0 

Sh .pp iftq U t. A 
«C#lit Rf» Add4-. 

- Crirrtipl Mr.p['!h4j 

S3«» 



CIRCLE 67 ON FREE INFORMATION CARD 



CIRCLE 35 ON FREE INFORMATION CARD 



Four NEW DMM's 

1^^— i -==-■- : from 



Fluke 












'■ » *■ ' Ml M >- W < J 



MODEL 8024B 

• 3W Digits 

• Eleven Functions Including - 
Visual and Audible con- 
tinuity. Peak Hold, Temper- 
ature (w/opt K thermocouples), 
Level Detection Conduct- 
ance, and Diode Test 

• 0.1% Basic DC Accuracy 

• Extensive Overload Protection 

• Fast AC or DC Transient 
Capture 

• Shock and Vibration per 
MIL-T-28800, Class 5 

• 2 Year Warranty 

• Low Battery Indicator 

• 2 Year Calibration Cycle 

• Extended Measurements with 
Optional Accessories 











1 

i 
■t 


M 
**** nun ^* 


■ 


nam* m Hh 
iM n * 

mm wo 


iff 

+ — 




1 ^mtUUM 





MODEL 802 IB 



3» Digits 

Seven Functions, Including - 

Audible Continuity and 

Diode Test 

2 Year Warranty 

2 Year Calibration Cycle 

Extensive Overload Protection 

Shock and Vibration per 

MIL-T-28800, Class 5 

Probes for RF, High Voltage, 

High Current, and More 



MODEL 8022B 

• 3M Digits 

• Six Functions Including - 
Diode Test 

• Fluke's Lowest Priced DMM 

• 2 Year Warranty 
2 Year Calibration Cycle 
Extensive Overload Protection 
Shock and Vibration per 
MIL-T-28800, Class 5 
Probes for RF, High Voltage, 
High Current and More 








When you need dependable, 
accurate, easy, measurements 
from a handheld DMM ... 

look to IFLUKEI 

' — s 

You'll be owning the finest 
quality DMM available. 



MODEL 802OB 



3'/4 Digits 

Eight Functions, Including - 
Audible Continuity, 
Conductance & Diode Test 
0.1% Basic DC Accuracy 
2 Year Warranty 
High-speed Audible Con- 
tinuity Testing 

Extensive Overload Protection 
Shock and Vibration per 
MIL-T-28800, Class 5 
Low Battery indicator 
Extended Measurement with 
Optional Accessories 



VISIT A STORE 
NEAR YOU 

TODAY... 
culver cm 

1 5 080 Jefferson Blvd 

Culver City. CA 90230 

(213) 390-3595 

PORTLAND 

1125 N.E. 82nd Ave. 

Portland. OR 97220 

[503! 257-9464 

SUNNYVALE 

105* E. El Camino Real 

Sunnyvale. CA 94087 

(401) 243-4121 



ATLANTA 

3330 Piedmont Rd. N.E 

Atlanta. GA 30305 

(404| 261-7100 

HOUSTON 

2649 Richmond 
Houston. TX 77098 

(713) 529-3489 

SANTA ANA 

1300 E. Edmger Ave. 
Santa Ana, CA 92705 

(714) 547-8424 

TUCSON 

4518 E. Broadway 

Tucson. AZ 8571 I 

(602) 881-2348 



Clip 


out this Order Blank and Send For Your DMM Today! 

DESCRIPTION PRICE EXTENSION 




Model 8020B DMM 


$189.00 






Model 8021B DMM 


149.00 






Model 8022B DMM 


139.00 






Model 802-1B DMM 


239.00 




t^4j EMCRPV Sub Total 
pen ENCIfUl Tax i6Tr caiifi 






"^^^" eoeci Manchester ave. Shipping & Handling 


3.00 


LOS ANGELES, CA 9004B TOTAL 





Name. 



Address . 



o 
o 

m 

3J 



City. 



. State. 



■ Zip - 



CIRCLE 37 ON FREE INFORMATION CARD 
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JOIN THE PAKI 



1981 DISCOUNT 

ELECTRONICS 

CATALOG 



Send for our Free catalog and become a member of our 
exclusive Pak. Our members receive Poly Paks' exciting catalog 
several times a year. We offer: Penny Sales, Free Premiums and 
low. Low Prices on a wide variety of Electronic Products such as 
Computer Peripherals, Integrated Circuits, Speakers, Solar Products, 
Rechargeable Batteries, Audio Equipment, Semiconductors, and much, much more! 
Take advantage of our 25 years as America's foremost supplier of discount electronics. 

RUSH ME YOUR FREE DISCOUNT CATALOG! 



NAME: 

ADDRESS:. 



CITY: _ 

STATE: 



CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. RE 10 

P.O. Box 942 

S. Lynnfield, MA01940 



{617)245-3828 



POLY PAKSj 

Has 
Over / 
4.5 Million / 
Satisfied J. 
Customers 



CIRCLE 25 ON FREE INFORMATION CARD 



CAPACITORS!! 

Radial Leads 

I Zmtd/SDV 15 

Z70mfd/75V 35 

47gmf<f/75V 65 

I 500mfd/35W, 48 

72Mmtd/5rjV 1.69 

1 330mfd/2SV 1.60 



CAPACITORS 


;; 


Axial Leads 




lmfd/50Y 


isI 


Smfd/SOY, . , 


21 


lOrnfd/SOV 


.27 


25m1d/25K 


.15 


25mfd/50V 


74 


5flra(d/25V 


.30 


50mfd/50Y 


.33 


5umfd/7S« 


.42 


SOmfd/lOOV 


.45 


100mfd/15V 


70 


l(Mmfd/25Y 


.25 


100mfd/50« 


.47 


lOOmfd/lOOV 


,et 


150mld/15V 


..HI) 


250mfd/15V 


.3? 


250mfd/2SV...... 


n 


25Dmfd/50V 


.57 


47rjmid/50V 


.75 


470mfd/75V 


.95 


500mfd/15V 


.47 


5OOmfd/50V 


.to 


7Minfd/10V 


.45 


lOOOmfd/lSV 


.40 


2OO0mfd/15V 


.83 


2100mfd/«W 


1.50 


Nan Polarized 




7.7mfd/25V 


35 1 



F.P. CANS 

1 3000mfd/50V 

n.29 m 

|6800mfd/50V &~ 
s 1.89 

Buzzer 

9 Volt Only 

65* 



Calculator Keyboard 



Mounted on PC Board 

23 Key Function 
1 Led 1 Slide Switch 



'2.99 



•witch All Made 
h ByCTS 
"■' 4Pos. DPDT| 
'1.04 

5 Pos. SPST '1.001 

6Pos. SPST '1.06 

10 Pos. SPST '1.70 



Momentary 

Pushbutton Switch. 
Samp im. o.c. JL 

SPST 89* * 



In-Line Fuse holder 

CwrnWIhJftFim 



A.C. Adapters 

9 volt 100 mil Vt/PAmmjAug - '1.25 
9 wit 200 mil V«/2 Vim m plug - s 1.99 



46' 



20' 

ZSWro. !k. 2ft, 50k, 
SMohm. 20k, 30k 



40 Conductor 
Ribbon Cable 

Flit Grij 
4 It '1.00 

Parts on Taped Reel 

Contains Diodes, 
Resistors, Capacitors 



Reed Relax 

6w>lt .Simp 
10 mil ZMV. O.C, Switch 

"*5- 99' 



1N34 Special 
25/ 5 l,00 

IN4148 

15/'1.00 

~6.3 Volt Grain of 
Wheat Lamp 50' 



Precision Crystal 

5.0ESJ rah: 



Z FrI Onlj 



1.50 



s 3.95 



12 Pin Edge 
| Connector, Single Sided | 



Cable TV Accessories 



VHF-UHF-FM 75r 
To 300 ohm Matching 
Transformer 



79' 



2 Set 75 ohm 
Coupler/combiner 

,'2.49... 

75 ohm G&nriEtUH 24' «. 



Broadband CATV 
AMP, NPN.Silicon 

TRW No. PT46+0 

"4j95 

J Wire A.C. Line Cord ' 
18/3 
\:'1.25 « tj 

"3/8" Heat Shrinkage 
Tubing 

65' l«t 
w 10 II. '5.00 

SPECIAL BUY 

Adding Machine 

Paper 1 3/4" Wide 

5RojlsFar'1.00. 

I TRIWHIWOP Q n |y 

J^i^ 39' 

■1*-~V— **& 7-73PF 



Dipped Tantalums 

.47/50 Volts 37 I 

1/lBVolts 29 

1/75 Volts 35 

4.7/35 Volts 62 

15/16 Volts 89 I 



(QUANTITIES LIMITEDON SOME ITEMS) 



ELECTRONIC MART 



90 E. Water Street 
ChillicothB. Ohio 45601 
614/773-1313 

CHECK, MONEyOHDERS 
VISA MASTERCARD 



Terms: St 0.00 minimum order 

Add $4.00 for shipping 

& handling (sorry no CO D's) 



OHIO fi-f St DENTS ADD 
<'j%SALE5TAX 



SEND FOR FREE CATALOG 



CIRCLE 82 ON FREE INFORMATION CARD 



FREE 



10th 
ANNIVERSARY 



CATALOG 



Engineers, 

Technicians, 

Hobbyists 



WIN 



Test Equipment, 

Books, 

Discounts 



Details in Big 

ANNIVERSARY 

CATALOG 



Write For Catalog, 

Check 

Reader Service 

OR 

Pick Up Your Copy 

AT 

TRITEH 



7808 N. 27th Ave. 
Phoenix, AZ 85021 



CIRCLE 77 ON FREE INFORMATION CARD 



Fall & Winter 'M - TEST EQUIPMENT 

Electronic Component 
Catalog 



FREE 160 Page Book 



We carry the Following: 

TEST EQUIPMENT 

• BS K 

• LEADER 
■ VIZ 

• BECKMAH 
. HITACHI 
. GLOBAL SPECIALTIES 

- • DATA PRECISION 

• HICKOX 

ELECTRONIC COMPONENTS 

• JAPANESE i MOTOROLA Trantnlori 
I Cm. FET. Diodes 

• Cmpncilon 

• R Mi* tors 

• Counselors. Cablet 

TOOLS 

• Welter Ung>i Xeellile. Vmco. tic 



mum un tii^N lonnxiiNn 1 
« WMOULSALE COST 


■ ■ 


'.fit' 


6c3 






s 




*B» 


m 


r- 


FU|l-S\t.> INC. 1 



• Over 10 million components tn stock to serve you 

• Over 20,000 sq. It. of warehouse In the East A West 
.NO MINIMUM/NO SHIPPING nnnrriwrgovfll 




Cl/C A :S: CAiL T0LL FfiEE; 

"jVLrt 800-421-2841 



P.O. Box'40325 Cincinnati OH 45240 
Oepi. Radlo-Etoctiwifc* 

__ Phone, 
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COMPUTER HOBBYIST SPECIALS! 








/ 



Daisy Wheel 
Terminals 

RS-232. used, off-lease. Features 

Diablo Hytype 1 printer, up to 30 
CPS. plot & text modes, dual pitch 

and much, much more. Includes 
data, operation manual, schem- 
atics. "As-is" machines may need 
some service. 



AadSWorHdlg andPfcg 

Pay S h ip p i og> W hen DeJ i vered 



NOW 
ONLY 



T£$T£0 & FUNCTION*!. 

S99900 



AS-tS ONLY 

syggoo 



Modified 1/0 "SELECTRIC*-!!" Printer 



Stepper driven platen & earner Takes Selectnc 
II ribbon cartridges Steppers reduce mech- 
anical failure rate Uses opta-sensors lor ail 
feedback ana keyboard sensing and solenoids 
for character selection & functions Sophis- 
ticated design. Rebuitd into a typewriter or drive 
wiih a micro processor for bi-directional pnnl- 
ingi & d-vvay plotting Does not include drive 
orcuilry or power supply Moslly whole "as- 
ks no type element included Induces l-'O 
data £ schematics Fantastic possiOii-he? 
Removed from sophisticated word processors 

' R*g Tridtmirk ol JBM Carp 




NOW QNL 1 



-Add S20 For Hdlg. & Pkg, - Pay Shipping When Del- 



t{^ WrtleotCallloroitreargain-PsQketiPERIPHERALFLYER" Tgjj- 

^^ PriCM»reSuti|ecHoChnngeonAIIHeml ^^ 



[jOMPUTERS, 617/372-8637 

IJERIPHER ALS, 1B granite street 

Unlimited* 



HITACHI 

30 MHZ DUAL TRACE 
OSCILLOSCOPE 

AT THE LOWEST PRICES 
YOU CAN FIND! 



m 



Model V30ZB 

List 995.00 

Sale 815.00 

Sep below lor freighl allowance 



Signal delay line 

5" CRT 

12 ns rise lime 

TV sync separator 

1 mV/division sensitivity (max.) 

Vertical magnifier (x5) 

Sweep magnifier (xTO) 

X-Y operation 

Front panel trace rotation 

CHI. CH2, Add, Diff. display 

modes 

"Z" axis (intensity) modulation 

Two years parts and labor 

warranty 

Two -X10 probes included! 



15 MHz dual trace 

AN EVEN GREATER VALUE! 



Model V152B 

List 735.00 

Sale 599.95 



5" CRT 

24 ns rise time 

TV Sync separator 

1 mV/div sensitivity to 5 MHz 

Vertical and sweep magnifiers 

Front panel trace rotation 

Five modes of vertical 

deflection 

Two years parts and labor 

warranty 

Two -X10 probes included 
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ALL OTHER HITACHI SCOPES ON SALE 

50 MHz, 100 MHz. 35 MHz, 20 MHz. Call for details 
Also available: 
Leader Instruments, Beckman. Univolt. Fluke, 
and other quality test equipment. 



To order call toll tree: (800) 423-5336 

In Calif. <800> 423-5336 
Local, Alaska, Hawaii (213) 701-5848 

^■Jik ■■kBk A Dlv ° f alliance RESEARCH CORP 

ORLV Electronics 

18215 Parthenia St. North ridge, CA 91325 



TERMS: All items are subject la prior sale Limited quantity on hand 
Payment Visa Mastercard accepted Exact freighl and insurance wilt be added 
COD orders accepted from reccrgnired businesses 

Prepaid order*- Payment must be made with US currency Orders paid with | 
personal or company check win be held for check to clear 
i Fr« ireight policy: Prepaid orders paid by cashiers check will be shipped UPS I 
freighl freeloany point in EheconlinentatU S [Alaska, Hawaii. Canada excluded f 
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VIDEO 

PRODUCTS & 
ACCESSORIES 

36 Channel Up Converter 
for TV & VTR 

Cable VHF 





toUHF 




1-3 pieces ■ 


4° 


*29 95 


4 pieces & up 


Model ¥5736 


$24 95 



O Allows complete programming of VTR 
O Watch or record any combination of 

standard or Pay-TV programs 
O Receives Midband and Superband 

channels on UHF 
O For Beta/VHS type recorders 



^T TEKNIKA 
Wireless Remote 
Control TV Tuner 

6301 




O Easy to install; just 4 wires 
O Electronic channel selection and 
indication. VHF: 2-12, UHF: 14-83, 
O CATV midband: A-1 
O Ultra- Infrared Beam Control 
O Master power switch 

TV Accessories 

7002 J H ■;■-.- 

VHF/FM Amplifier ^J f , , > $ 9.95 ea. 

7004 r- -It ' 

VHF/FM Amplifier < j *fy^ $12.95 ea 

Coax Accessories 

F3F 

3ft, 75 ohms RG59 
cable, F-F connector 
F6F 6 ft, 75 ohms RG59 
cable, F-F connector 

MT-1 75-300 Ohms 
matching transformer 

CA-2411 5-900 MHz, 
£-way mini splitter 

CA-2444 

59000 Mr-te. 
4-way splitter 

DCS-A/B A/B 

CATV/MATV 

Switch 




$1.25 ea 
$1.50 ea 

$ .75 ea 

$1.75ea 

$2.95 ea 

$9.00 ea 




855 Conklin St. Farmingdale, N.Y. 1 1 735 

■ Master Charge *°° *<>" shipping 
* Ban kAmeri card 

■ VISA ■ COD 

■ Money Order 

■ Check 
N.Y. State residents add appropriate sales tax 

Minimum order $25 plus $4.50 shipping and handling. 

^(800)645-9518 

*— in N.Y, State call (516) 752-0050 •* 



1H0 mSUHAXCE MO I «i"l 

us ih.mi mi 

1251 00 lo SOD 00... 9 DC 

S01. M> 1o 75000 1-50 

751.00 la 1000. 00 IUII 

Mir 1000.00 IZ.II 



FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 

Model A501 Power Amp 
' Pure Class A 25W '- 25W 
' Switchable to Class AB I0OW + 100W 
" Switchable to Bridge Class A 100W mono 

• Switchable lo Bridge Class AB 300W mono 
' Frequency Response 5-200KH2 (-1dB) 

■ Signal-lo-Moise Ratio 120dB 

• Non-magnetic Chassis 
"Out-board" comprehensive protection 
circuitry 

• DC circuitry with limited use of NFS 

' High Efficiency Fluid Convection Cooling 
' THD under 0.0Q7% 




$299.00 



Model A502 DC Stereo Control Center 

* Direct DC coupling from Input to Output 

* DC servo circuitry 

* Cascade FED Input in all stages 

* Separate Moving Coil HIAA amplifier 

* Distortion below 005% (3V) 

■ Max Output 15V 

' Frequency Response 20Hz-20KHz :0 2dB 
1 Maximum Phono Input 

MC = 16mvRMS (1KHz) 

MM = 270mv RMS (1KHz) 
' Built-in Headphone amplifier „ IT „ 

■ Relay Output Muting ««o rm 




$349.00 



Model A 1033 Integrated Tube Amplifier 
' Latest Japanese Design 
' Distortionless Output Transformer using 

special winding techniques 
" Most circuitry on PCB for easy assembly 

and humfree performance 
- Output 30W x 2 Ultra Linear 

(Switchable to Triode) 
15W X 2 Triode Output 
(near class A performance) 

■ THD under 0,4% 

* Frequency Response 30~30,QOQ Hz (-1dB) 

■ Separate P re-Out and Main-ln „-,_»„„ 

KIT ONLY 
S499.00 



fc tt (i e - 



$499.00 

Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
390 Swift Avenue, Unit 21 
South San Francisco, CA 94080 

Visa or Mastercharge acceptable. 




DON'T k» \1 
BLAME ^lfc\ 

THE ^? 

SOFTWARE! ^ 

Pat. M.259.705 

Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 

OUR patented ISOLATORS eliminate 
equipment interaction AND curb damag- 
ing Power Line Spikes, Surges and Hash. 

Filtered 3-prong sockets and integral 
Spike Suppression. 125 VAC, 15 Amp, 
1875 W Total - 1 KW per socket. 

ISO-1 ISOLATOR. 3 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor $62.95 

ISO-4 ISOLATOR. 6 Filtered Sockets; 
1000 Amp 8/20 usee Spike Sup- 
pressor $106.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor . $94.95 

ISO-7 SUPER-ISOLATOR. 5 DUAL fil- 
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppressor $154.95 

Maste'Cna-ge. Visa. American Express 

TOLL FREE ORDER DESK 1-800-225.4876 
excecl AK. HI. MA. PR & Canada) 



Electronic Specialists, Inc. 

171 South Main Street. Nalic*. MA 0)760 
Technical & Non B00: 1-6176551532 
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FOTO-SLAVE TRIGGER KIT 

F»LU*JLT t»€ KllT UMITIK Hint T"lttl» t 
G» Iht "imAr. fc£T iritizu, ft »*+*{*! LlCMl 
*\.f LLFH»|rJl TIM* LmQI TVi-II, Tiff lit dl 
(J>>E»Ll[ WW9* IDUttCr » llrGIBICl *L*«—. III 
EJ IL1 *'"T1, ClftCUll *m«i. *» ITtC 
tt>=i FM Ct4fcEf-il.fi- TC ITIOIE. Id 




gj*M SflJfl 



WHEEL OF 
FORTUNE KIT 



C3COS *fi.ag 



^5? 



Popular game dev.ee uses 
LEDs. rranstsiors. *nd \C 

So give :hE effect of a, bright 
fe-rj ball spmnifig around 
numbers Unit emits sound 
ball spins and finally stops on| 
a nurnQer Incl all parte, 
Pncsp'ne & PC board 



SEQUENTIAL LED FLASHER KIT 



\'\ I -I- -.., 11* 

it) iiC UL-L rflfci 

Fjolll IS-r,, If |«JH£. 
1,3*., -[,-yl*EJ 1H 1 

C**3 1 B0.T& 







♦ »-- 



FASCINATION STAR KIT 

n*»wi* *> ■ciFLK.M. irii* viEuifc. Utter* 

. LEW IU IC E1"EUIT«T. Ltur inr E H- 

no* tim» >q* siKQS. «1E- h-iln Hi ■■»■« 

i« K ltH"E. EtZtJ t.i" ' J,*"* fil^lflEI 
t*AT2 tlO.WS 



SOUND EFFECTS KIT 

Cafv»rn 'en ueis the *-c»i^ii.i, \l7tAT 
I FM«i«a t Lrtcel i- rt, n*.is. 
I,MS, Lit tcv^LS. hiiH Hi h*ti, n 
irjidii Jo,; L»[ir|., Slit; 3.,-'" 
PlLUlBEl Vt lUTIHT, 

KIT C4423 t1f.9S 
ASSEMBLED C441H S15.Ui 



K" 




IREBH NEONS I 

■ ■"5 1,1 l,L. jfi 

(43P I .v;-_ Ft 
IH1CM1 CTCEt,. W 



PHOTOFLASH 
CAPS. 

jlo* net _ 

,■■■ ft 

K0W .LCk" ^ J 



120 VAC ^"^'X 

Xenon 1 ** 

Strobe Kli L r 3 



C23071 JT.50 



c^^ 






SOLAR POWER SALE 
^Bf 3 oW CiUff j" ....1.1 >.l-. 



r-^I«>Kt TK<olj.t I. [. 

4.1TM. ilCl*. StI.QO 



LARGER SOL4f4 PANELS 



. 
lit KS«« 

; i . :•■> 

I.I SO>M 



: 

j fci.og t*,*iD 

*. . :-. . . . ■ 
1143*00 cm.** 



."*n 






^ 



A IVIEV Pt ° BOX ZTOM * 

LMANEY DENVER. COLORADO HM27 

electronics inc 



■ Uimmym AC Order $6.00 

> Pleas* include SI 50 for poiltce 

■ VISA MC accap.fld 

1 Phone Orders itq welcome 



Send fgr ou; ftga CMWog of unrque JJ 
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16K Memory 



41 16- 200ns 



8/17.50 



ALL MERCHANDISE 100% GUARANTEED! 



LS SERIES 



74LSOQ 
74LS01 
74LS02 
74LS03 

74LS04 

74LS05 

74LS08 

74LSD9 

74LS10 

74LS1 I 

74LSI2 

74LS13 

74LS 1 * 

■v. SI'. 

74LS20 

74LS2I 

74LS22 

74 L 5 25 

74LS27 

HLSS8 

741530 

74LS32 

74LS33 

74LS37 

74 l 538 

74LS4Q 

74LS4; 

74LS47 

74LS48 

74LS49 

74LSSI 

74LS54 

74LS55 

74LS63 

741.573 

74CS74 

74LS75 

74L576 

741S7S 

ML5B3 

74L565 

741.565 

74L590 

74LS91 

74LS92 

74LS93 

74LS95 

74LS96 

74LS107 

74LS109 

74LS112 

74LS113 

74LS114 

74LS122 

74L5123 

74LS124 

74LSI25 

74LS126 

74 LSI 32 

74LS136 

74LS137 

74LS139 

74 LSI 39 

74LSI45 

74LS147 

74LS148 

74LS151 

74LS153 

74tSt54 

741S155 

74L51S8 

74LS1S7 

74L5I5B 

74L5160 

7413161 

74LSI62 

7415163 



74L5164 


99 


74L5165 


.96 


74LS166 


2 40 


74LS168 


1.75 


74LS'S9 


1 71 


74LS170 


1 76 


74LS173 


SO 


7*15174 


95 


74LS 1 75 


99 


74L51S1 


2.15 


I4LSI89 


9.95 


74LS190 


1 00 


74L5191 


t 00 


74LSI92 


.96 


74L5193 


3b 


74 LSI 94 


1.00 


MLS! 15 


95 


74LS196 


-85 


74LS197 


.85 


74LS221 


1.20 


74LS240 


1 85 


74LS241 


1,85 


74L5242 


1 85 


74LS243 


1 85 


74LS244 


1 75 


74LS245 


2.95 


74LS247 


.78 


74L5248 


1-25 


I4LS249 


99 


74LS251 


1.30 


74LS353 


95 


74LS25J 


3 b 


74LS258 


95 


74LS259 


2.B5 


74LS2BO 


85 


74LS286 


55 


74LS273 


1.B5 


741S27S 


3.35 


74LS279 


55 


74LS2S0 


1 99 


7415283 


1 00 


74LS290 


1.25 


74LS293 


I 85 


74LS295 


1.05 


74LS298 


1.20 


74LS324 


!.75 


74LS352 


1.55 


74 IS 353 


1.55 


74LS363 


1 35 


74 IS 394 


1 95 


T4LS365 


95 


74 L 5 366 


95 


741536? 


70 


74L53SS 


.70 


74LS373 


i 85 


74LS374 


t 80 


74LS377 


1.45 


74LS378 


1 18 


74LS379 


1.35 


74LS3B5 


1 90 


74LS3B6 


85 


74LS390 


1 90 


74LS393 


1.90 


74LS395 


1 85 


74LS399 


1 70 


74LS447 


37 


74LS490 


1 95 


74LS66B 


1 69 


74LS689 


1 99 


74LS070 


2.20 


74LS674 


9 65 


74LS682 


3.20 


74LS683 


2 30 


74LS684 


2 40 


74Lseas 


2.40 


74LS68S 


2.40 


74LS689 


2 40 



LINEAR 



LM301V 

LM30SV 

LM-309K 

LH3f 1 

LM3-7T 

LM317I* 

l'.'JTl! 

LM323K 

LM32* 

LM337K 

LM339 

(.M-377 

LM3KJ 

LM38SV 

LMH5V 

LMS£6 

LM5fi5 

LM50GV 

LM5B7V 

LM733 

lX?33 



LM741V 


29 


LM747 


.79 


LM748V 


59 


LM1310 


290 


MCI 330V 


1 89 


MCI 360V 


1 29 


MCI 358 


1 79 


LM1414 


1 59 


LMI4S8V 


89 


LM1488 


99 


LM1499 


99 


LMIBOO 


2 99 


. MISS i 


2 49 


LM39O0 


59 


LM 3909V 


98 


HI 39 -4 


395 


LM3915 


395 


LM39I6 


395 


75451V 


39 


75452V 


39 


75453V 


39 




VISA' 



8200 



MPU'S 



8202 

8205 

8212 

B214 

8218 

9224 

8226 

8228 

B237 

B236 

8243 

B250 

8261 

8253 

6263-6 

8255 

825b-b 

B257 

8259 

8272 

9275 

9279 

8279-5 

9282 

8283 

3284 

S26B 

B287 

8288 

B2B9 



45 00 
3 60 



8035 


1B95 


8039 


19 95 


BOBOA 


3 95 


SOB 5 


12 95 


8086 


99 95 


8080 


39 95 


8155 


11 35 


3155 


11 96 


8185 


29.95 


8185-2 


39 95 


B741 


39.95 


8748 


69.95 


B755 


49 95 



Z80 



6800 



280 

ZBOA 
ZB08 

280 no 

ZBOA- PI 
I80-CTC 
ZBOA-CTC 

ZBO-DART 
ZBOA. DAK T 

Z BO-DMA 

Z60A-DMA 

Z60-S1O/0 

ZBOA- 51 0/0 

290-510/1 

Z80A-5IO/1 

zeo-sio/2 

Z BOAS 1 0/2 
280- SI 0/9 
260ASI0/9 



8 95 
9.95 

19.35 
8.50 
S.60 
6 50 
S.SS 
15 25 
18.75 
17 50 

27 50 
23.95 
28.95 
23 95 
26.95 
23 95 

28 95 
17.35 
22.95 



6800 
6802 
6809 
S810 
6620 
B821 
682S 
8834 
6840 
6843 
8844 
BB45 
8847 
5B50 
BB52 
8860 
BB62 
BB71 
6875 
S3B0 



T.V. 
CIRCUITS 



MC1330 

MC1350 

MCI 356 

LM380 

LM388 

LM585 

LM741 

LM1310 

LMIBOO 

LV19B9 



CALL US FOR VOLUME QUOTES 

JDR MICRODEVICES. INC IS PROUD TO 

ANNOUNCE THE OPENING OF OUR 

NEW RETAIL SHOWROOM 

BAY AREA RESIDENTS 
STOP BY 1224 BASCOM AVE. 



MISC. 



8128 


1 69 


3242 


9.95 


ST28 


2 49 


AYB-1013 3.95 


8195 


.99 


IB 1602 


4,95 


8T96 


99 


IM6402 


7 95 


8T97 


.99 


1771 


24 95 


8T96 


99 


1791 


36,95 


1498 


99 


1793 


49 95 


1489 


.99 


UP0765 


39 95 


DM8131 


2 95 


B272 


39.95 


1441 1 


9 95 


74C923 


5.95 



TRANSISTORS 



PN2222 (0/1 00 

2N39C4 1 0/1. 00 

2N39G6 10/1. 00 
2N3055 ,79 

iN4.*e 

IN40O4 



6502 



6502 


695 


850 2A 


12.95 


6504 


6.95 


BS05 


8 95 


6520 


495 


6522 


995 


6532 


E4.95 


6551 


1495 





EPROMS 














8pcs 


1702 


256 i3 


(1us( 


4.95 


4.50 


2708 


1024 li 


I450H5I 


3.9S 


3.50 


2758 


1024 x 8 


(450rsK5v) 


9.95 


8.95 


TM S251 G 


2048 jc8 


(4S0nsK5v) 


7.95 


5.95 


2716 


2043 « S 


|45t>ns)(5v| 


5.95 


5 50 


27161 


204S « 8 


(350hjK5v) 


12.95 


11 95 


TMS2716 


2048 i B 


(4S0n!] 


9.95 


8.95 


TMS2S32 


4096 Ji8 


|4E0nsMSv| 


19.95 


17.95 


2732 


4096 »8 


(450ns)(5v| 


16.50 


15.95 




STATIC 














1Q0PGS 


2101 


2S6 x 4 


1 450ns) 


1.95 


1.85 


2102-1 


1024 it 1 


|450ns) 


.89 


.86 


21L02-1 


1024 x 1 


:-15iJn;;.; l.[--, 


1.29 


1 15 


2111 


256 % 4 


1 450ns) 


2.99 


2.49 


2112 


2S6 ». -1 


(450ns) 


2 99 


2.79 


2114 


1024 x 4 


(450ns) 


B/17.S5 


2.10 


2114L-2 


1024 >4 


RDOnsKLPl 


B/22 95 


2 45 


2114L-3 


1 024 i 4 


(JOOniXU'l 


B/21.95 


245 


2114L-4 


1 024 x 4 


(450nsXLP) 


8/18 95 


2 25 


TMS40444 


40* x 1 


(450fisl 


3 49 


3.25 


TMS4044-3 


4096x 1 


(300ns) 


339 


3.75 


TMM2016 


2048 x8 


(200ns) 


CALL 




H M 6 1 1 6 


2048 x 8 


(200ns) 


CALL 






DYNAMIC 












loopcs 


4027 


4096 x 1 


(250ns] 


2 50 


2 00 


4116-1S0 


16.384 x 1 


(150ns) 


8/1995 


2 35 


4116 200 


16.3B4 x 1 


(200ns) 


8/17 SO 


1 95 


4116-300 


16.384 x 1 


(300ns) 


B/ 16.95 


1 85 


4164 


65.536 x 1 

LP= 


(200nj| 

LOW POWER 


CAU- 




rA.tfi 


JUK MICRODEVICES 


INI 






1224 Base am Av0 






Campbell. CA 95O0S 




800-531: !'.:■ 




408 2474852 





1O0/B.99 
1O0/B.99 
100(6.33 
10/6 99 

25/1,00 
1 0/1 00 



WE HAVE 

7<W0 SERIES TTL 

74S00 SERIES SHOTTKEY 

74C00 SERIES CMOS 

4000 SERIES CMOS 

4500 SERIES CMOS 

82S SERIES PROMS 

CALL US FOR PRICING 



CALL JDR BEFORE YOU BUYI 
WE WILL BEAT ANY COMPETITORS PRICES. 

800-538-5000 
800-662-6233 



(CM^OHMIA RE&iQENTSi 



DIP SWITCHES 

4posilion .05 

5 position .90 

6 position .90 

7 position ,95 
B position .95 

CONNECTORS 

RS232 MALE 3.25 

RS232 FEMALE 3.75 

RS232 HOOD 1.25 

S- 100 ST 3,95 

S-100WW 4 95 



VOLTAGE REG'S 



7B05T 
7808t 
781 2T 

76! 5T 

7B24T 



7B05X 
7812K 
781 5K 

76105 

78L12 
78L15 



7905T 
791 2T 
791 5T 
J924T 



1.39 7905K 

1.39 791 2K 

1 39 79L05 

.89 79LI2 

89 79L15 

.69 LM3I7£ 



LM309K 1.49 
LM317T 196 



T=TO-220 t=TO-3 L=10-92 



UPS Hun. Lihm Am £10 00 I 
«H 6 . Hi** BU. C ~ 



LEDS 

Jumbo Red 10/1.00 
Jumbo Graen 6M.O0 

Jumbo Yel'ow 6M.00 
50S2-776Q.43'CC .79 
MANM 3'CC 99 

MAN72 3'CA 99 



IC 
SOCKETS 

: ion toapes 

SpinST .13 .11 

14 pin SI .15 .12 

16pm5T .17 .13 

IB pin ST .20 18 

20 pin ST 29 27 

22 pin ST 30 .27 

24 pin ST 30 .27 

28 pin ST .40 .32 

40 pin ST 49 39 

ST = SQLDEHTAIL 
8 pin WW .59 .49 

14 pin WW .69 52 

16 pin WW .69 .58 
18 pin WW 99 90 

20 pin WW 1 .09 .98 
22pln WW 1.39 1.29 
24 pin WW 1 49 t 35 
28 pin WW 1.69 1.4= 
40 pin WW 1.99 I 6 

WW = WIREWRAP 



0™,l % W < W l ' l| » . i* W 



o 
o 
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CO 
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ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume 
any responsibility for errors that may 
appear in the index below. 

Free Information Number Page 

31 AMC Sales 138 

58 Active EJcclrooics 113 

— Advance Electronics 10-11, 22,30 

5 Advanced Computers., 122-123 

52 A] bit Electronics 99 

35 All Electronic* 140 

49,37 Ancrona 116,141 



90 
63 

72 



38 

55 

17 
29 

7 

85 

40 
39 

33 

2 



14 

66 
10 



Antenna Specialists 33 

BBC, Metrawaii Goerz 2 

B & K Precision Dynascan Corp 13 

Bagnall Electronics,-., . 116 

Kanel Harts 115 

Beckman-Electro Products Group Cover 3 

Bullet Electronics 134 

CFR, Associates 143 

(IF. CforeUind Institute Of Electronics.. 34-37 

Central Point Software 120 

Chancy Electronics 144 

Colorado Electronics 121 

Command Production 1 12 

Communications Electronics 9 

Components Express 128 

Concord Computer Products 139 

Cook's Institute 1 12 

Cooper Croup „ „..,.,....,.., Cover 2 

Creative Computing 93 

Dage Scientific .....,.,„...„. 115 

Data Service 1 15 

Dertronix's Organ Inc., ,.„,.„„,.,. 115 

Digi-Key 1 37 

Eico 109 

Electronics Book Service 23 



MOVING? I 

I 

Don't miss a 
single copy of . 
Radio-Elec- j 
tronfes. Give i 



us: 



Six weeks' no- 
tice 

Your old ad- I 
dress and zip I 
code 



ATTACH 
LABEL 
HERE 



I 

Your new ad- j 
dress and zip j 
code L 



(please print) 



= add rasa 



O 

LU 

_l 
LU 
I 

o 
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city 



state 



zip code 



Mall to: Radlo-Electrotilcs 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 



82 Electronic Mart 142 

27 Electronic Specialists, Inc 144 

—: Electronic Technology Today 120 

71 Enterprise Development Corp. Ill 

68 Etco 136 

46 Extronji 124 

— Fanon/Courier Corp...... 115 

— Fordham „ 28,144 

6 Formula International ...126-127 

47 Fuji-Svea , 143 

87 Global Specialties 5 

— Global TV Electronics. 128 

20 Godbout ]28 

— Grantham ..32 

84 Hal-Tronics 1 16 

15 Hameg, Inc. , 20 

— Heath/Zenith 52-53 

65 Hitachi DensbJ 38 

61 Huntron Instruments ,„„. ...93 

— Information Unlimited.... 124 

41 International Electronics Unlimited 117 

24 International Crystal Mfg. Co 97 

48 JDR, Microdevices 145 

51 JS & A t 

4 jameco Electronic 1 18-119 

75 JavanCo..., 138 

28 Jensen Tools * Alloys , 1 10 

3 KLM 93 

74 Keithley Instruments , 24 

83 H, J. Knapp 136 

— LT Sound 112 

34 I el and Products 93 

88 Lincomm Corp 98 

76 MCM. 114 

— McGee's Radio 1 15 

57 McGraw-Hill 101, 104-106 

23 Meshna Inc , 138 

43 Micro Ace..., 134 

— Micro Management Systems 124 

16 Midland Electronics 29 

— Monarchy Engineering 144 

42 Mountain West 116 

— Nabio's Inc. 33 

— NRI Schools 16-19 

— NTS Schools 86-89 

— Netronks 75 

62 North American Soar.,....,..,. 32 

54 Omega Sales 60 

44 Ora Electronics 143 

30 Paccom 32 

79 Pacific One Corp, 31 

56 Pac-Tec 97 

80 Page Digital 132-133 

19,73 Paia 28.97 

9 Panasonic 7 

45 Pallatise 109 

32,25 Poly Paks 32, 142 

60 Popular Computing 73 

' 81 Priority One. 130-131 

70 Protecto Enterprises 85 

— RCA , 25 

8,11 Radio Shack 65, 129 

12 Ramsey Electronics..,,.... 125 

21 Realty Software 82 

— Sabadia Exports .......,.„.„...,, 116 

— Sabtronics ., .,.,,,,.,,„„... 96 

22 H. W. Sams 77 

89,59 Shure Brothers , 21 

— Simple Simon.... ..,„.„., 136 

91 Sinclair (TTiandar) 59 

67 Solid State Sales 140 

— Spacecoast Research , 128 

78 Suntronics Co., Inc............. 124 

13 Surplus Electronics Corp 135 

64 Techni-To<il Inc 101 

92 Tri-Star 27 

77 Tri-Tek 142 

69 TSE Hardaide 85 

18 Vector Electronics 31 

26 Vermont Electronics , 136 

53 Viz Mfg. Co 15 

— Wersi 101 

86 Zenith Back Cover 



A 
Best 




Classes, family help sessions, 
tours, cultural events and more, 
keep the service family busy and 
on a budget they can afford. For 
USO, it's been 40 years of help- 
ing servicemen and women, day 
by day. 

Bonnie Franklin 



The GSO has a serious side, too. 
Sure USO provides recreation, 
shows and lots of fun for service 
personnel stationed far from 
home. But it also provides family 
services, travel assistance, infor- 
mation and emergency help. 



Bob Hope 



§JM§ 

Support the USO through the United Way, 
OCFC, or local USO campaign. 



22 Megohm , 
Input Impedance 



12,000 Hour Continuous 
Battery Life 



Audible Continuity 
On-Off Switch 

True RMS Select Switch 

, for ac only or ac+dc 



ta-Ohms Visual _ 
ntinuity Indicator" 




rcutt Resistance 
Measurement 

20i"2Low Resistance 
with Zero Adjustment 



'10 Amp ac/dc 

1500Vdc/1000Vrms 

Overload and 

440 Vdc/Vrms Resistance 



Temperature Probe Input 
(-20°C to +1265°C} 



In-Circuit Diode/ 
Transistor Test Function 



Introducing the TECH 360 
DMM. Never has it been 
so easy to do so much for 

so little. 



Beckman'sTECH 360 bench/ 
portable DMM puts unmatched 
capability and convenience at your 
fingertips. 

You can select from 8 functions 
and 31 ranges with one turn of the 
single selector switch. 

On or off the bench, you can 
accurately measure all complex 
waveforms with True RMS AC func- 
tions. Extend resistance measure- 
ment to 1/100 ohm resolution. Read 
temperatures from — 2Q°C to 
1265°C. Perform continuity checks 




quickly, with audible and visible 
indications. Measure up to 10 amps 
without adding special adaptors. 
All with 0.1% basic Vdc accuracy. 

12,000 hour battery life 

Designed for ultimate ease of 
operation, the TECH 360 delivers 
12,000 hours continuous service (up 
to 4 years of normal use) from stan- 
dard heavy-duty batteries. You'll 
never have to search for power out- 
lets or contend with ground loop 
errors. The expense of rechargeable 
battery packs 
is eliminated. 



The TECH 360 is available 
for just $289 (U.S. only), including 
batteries. The companion TECH 
350 (without RMS and temperature 
measuring capability) is priced 
at $229. 

For information on the com- 
plete line of Beckman DMMs and 
accessories, call your local distrib- 
utor today. For the one nearest you 
call: (714) 993-8803 or write 
Beckman Instruments, Inc., Electro- 
Products Group, 210 South Ranger 
Street, Brea, California 92621. 



Convenient storage and multiple viewing angles 
are featured in the new line of Beckman bench/ 
portable DMMs. 
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BECKMAN 



line of antennas as strong as its name 
in time for your peak selling season 




VHF/UHF/FM Model 973-217 

illustrated. Chromalenna II 

comes in seven combination 

VHFi'UHF/FM. ., six VHF/FM models 






Transmission Line 
Termination 
bleeds off static 
charges thru 
antenna system 
ground. Terminal 
stub improves 
front to back ratio 
on lower channels. 



Aluminum Con- 
struction of all 
key metal parts 
works to elimi- 
nate rusting — 
provides long lite. 

Golden Color 
Alodine Finish is 
conductive— helps 
improve electrical 
performance ! 



High -Impact 
Plastic Insulators 
double-lock each 
element to the 
boom for extra 
bracing and 
durability. 



FM Block reduces 
FM gain up to 
12dB, Remove to 
receive full FM 
gain. 



Corner Reflector 
B racket enlarged 
and re- located 
in most models. 



Zenith Oipole on YHF Colinear 
UHF.iConibiriatton Directors provide 
models only.) extra signal 

boost on both 
low and high 
band VHF. 




Wide Spaced, 
Heavy -Duty Feed 
Lines help prevent 
shorting from 
heavy build-ups 
of snow or ice. 






Proximity Spaced 
Electrically signal Balancer 

Matched Termi- a elements > 
nals With Stainless provides automat- 



Dual Isolator 
Bars insure no 
lossofUHFto 
VHF signal trans- 
fer. (Combination 
models only.) 



Strain Relief 
Insulator accom- 
modates either 
300-GHM twin- 
lead, Foam lead or 
Coax downlead. 



U-Bolt Mounting 

provides a larger 
clamping area; 
larger locking nut 
with teeth an 
integral part 
assures a more 
rugged U-BOLT 
arrangement 



Optional Break- 
away UHF Wing 
Directors provide 
maximum gain 
of standard UHF 
channels with 
optional coverage 
of Hi UHF channels 
and translator 
frequencies when 
broken off. 
(Combination 
models only,) 



Steel Screws 
eliminate mis- 
match . . . protect 
against rusting, 
and provide 



ic taper control 
of periodic driver, 
improves imped- 
ance matching 
and signal level- 



positive electrical in E °" »<"h Lo 

contact with and High band 

improvedno-strip channels.lm- 

stainles5 steel proves Channel 7 

serrated washers pattern, 
for the take off 
terminals. 




Loading Straps— 
metal plates close 
to first VHF 
element insulators 
provide compen- 
sation for Lo and 
High band by 
tuning the first 
driven element 
with extra capacity. 





Sleeved Elements 
of heavy-duty 
construction 
afford extra 
bracing and 
protection. 



Rugged I Squa 
Boom provides 
extra strength 
compared to 
many round-lypf 
booms. 




Hi-Bracket with 
angled ends for 
added strength. 



Zenith has quality easy- to- in stall antenna Kits-UHF only, 

VHF YAGI and Stereo FM antennas as well as a complete line of 

reception aid equipment. See your Zenith distributor for news of his 

exciting money-making Fall programs and Catalog No. 902-2019! 



ffcaiTH 



Trie quality goes In before the name goes on® 



Zenith Radio Corporation/ Service, Parts & Accessories Division/11000 Seymour Avenue/ Franklin Park, Illinois 60131 
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